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Into Army service goes another four-engined bombard- 
ment type, the Consolidated B-24. Weight: 20 tons. 
Range: 3000 miles. Speed: more than 300 M. P. H. 
Power: dependable Pratt & Whitney engines. 


PRATT & WHITNEY AIRCRAFT 

One of the three divisions of 

UNITED AIRCRAFT CORPORATION 
EAST HARTFORD, CONNECTICUT 


In This Issue EUROPE’S AIR STRENGTH TODAY by T. P. Wright 

McGraw-Hill Publishing Company, Inc. APRIL, 1940 Price 35c. per copy 
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VALVE 

STRESSES 
POLARIZED LIGHT 


• The new science of photoelaslicify 
which clearly reveals ihe location 
and degree of stresses in working 
metal, is employed by Thompson 
Products engineers to improve 
various aircraft engine parts. The 
photoelastic illustrations on this 
page are from a study of aircraft 
valve design made by the com- 
pany's research department. 


Above are Iwo cross-sections, made ol a plastic material, 
Vi-inch thick, of slightly different designs for an aircraft 
engine intake valve. The design at the right specified 
a greater thickness at the point shown by the arrows. 

THOMPSON PRODUCTS. INC. 

CLEVELAND • DETROIT 


Under a polariscope, while subjected to 
identical loads (12.55 pounds, pulling 
downward on the stem ends) the plastic 
cross-section on the left reveals live 
stress patterns at the points of maximum 
strain, while the one at the right shows 
but lour. The photoelastic comparison 
demonstrated with certainty that the 
slightly different design at the right will 
result in a valve materially stronger at 
the point of greatest stress under actual 
conditions of operation. 



THOMPSON PROD- 
FACTURES OVER 
1.000 AIRCRAFT EN- 
GINE AND AIRPLANE 
PARTS. IN APPROXI- 
MATELY 70 DIFFER- 
ENT CLASSIFICA- 
TIONS. INCLUDING 

VALVE TAPPETS. 
FUEL PUMPS. PRO- 
SHOCK ABSORBER 
PARTS. RETRAC- 
TABLE STRUT ASSEM- 
BLIES AND LANDING 
GEAR ASSEMBLIES. 


Thompson © Products 





T HE only aircraft manufacturer offering you a 
COMPLETE line of airplanes! A Piper Cub for 
every flight requirement ... at prices that reflect 
the economies of mass production methods. Each 
ship the most outstanding value in its class, lowest 
in cost and backed by the world's largest manu- 
facturer of civilian aircraft. 


PII’EII “65” COUPE is the complete airplane 
for the private owneq! With a new exhaust muffler, two 
all-metal doors ami heavier windshield, engine noise is 
reduced to a smooth purr. Navigation lights and battery, 
hydraulic brakes, parking broke and numerous olher usually 
“extra" features arc standard cf|uipmenl. Lycoming or 
Continental 65 h.p. engine, from 81948. 

■>H’l-:iK “75” CRUISER is aviation's lowest- 
priced three-plue^ airplane! Its wide renr seat comfortably 

carrying ability, gas capacity and quick takc-olT adapt it to 
cross-country private flying, passenger-carrying and training. 

Lycoming Geared or Continental 75 h.p. engine, $1798. 


FREE FLYING COLRSE-xhc 

authorized Cub dealer from whom you buy your new 
Piper Cub will arrange for you to receive a course of 
dual flight instruction in your own new plane by a gov- 
ernment-licensed instructor without charge. Ask your 
Piper Cub dealer for a free flight demonstration and for 
full particulars of the free flying course. 

FREE CATALOG— Send today for your 
new Piper Cub catalog, details of the free flying course 
and name of your Cub Dealer. Piper Aircraft Corporation, 
440 A Street, Lock Haven, Pennsylvania, U.S.A. 


PIPER cut TltAIM KS with 40, 50. 60 and 

65 h.p. engines are adaptable to private flying as well ns 
training. In addition to the Continental 40 h.p. Cub which 
sells for only $995, you have your choice of a Lycoming 50 
h.p. for $1298, a Continental 50 h.p. for $1368, a Franklin 
60 h.p. for $1298 and a Continental 65 h.p. for $1598. All 
prices are F.A.F. Lock Haven, Pennsylvania, U. S. A. 




T PLANES COMBINED 







Where are you 

GOING, YOUNG MAN 


to"Ho-hum" 
Existence 
Like This.... 


or to Today's Most Fascinating 

Professional Career... 


• The choice is yours. You con be somebody in aviation— or just a 
plugger in a ho-hum job. 

The Spartan School of Aeronautics is your "through ticket" 

other folks. Aviation is a real job— active, interesting, far out of 

At Spartan you are trained for your choice of aviation 
careers. Flying — Engineering — Mechanics — Radio. You 
receive instruction that is approved by the U. S. Civil 
Aeronautics Authority, recognized by airlines and aircraft 
factories. You are trained in modern airplanes — in shops and 

hangars ... by accredited and experienced instructors. 

to "stay-at-homes" without ambition. Mail the coupon now 
for your FREE Spartan catalog, describing Spartan train- 
ing in detail. Next semesters start April 1st and July 8th. 




COMPARISON PROVES IT... 

Look them over. Fly before you buy and compare 
the difference. That's the way you'll be sure of the 
most airplane for your money. And, that's the way, 
we believe, you'll surely choose to own a Taylor- 
craft. In the air, the superior design engineering of 
Taylorcraft becomes quickly apparent. You feel 
the difference in smoother handling ease, quicker 
response to controls, 
flashier acceleration and 


SEND FOR BROCHURE 

The now 1340 Taylorcralt is 
available in 65-60-55 and 50 
HP. Deluxe models and tho 

side-by-side seating and in- 
terchangeable wheel or stick 
controls. 


YOU GET MORE IN TAYLORCRAFT 


AYLORCftAFl 

AMERICA’S MOST MODERN Zys IQ/lf) 
LOW-PRICED AIRPLANE I7*rV 

•Tdr. a Look] Tak. a FUghll Compel.' Tcjloraait and ••• lb. dll- 


TAYLORCRAFT AVIATION CORPORATION 

DEPT. 45 AU.UUME, OHIO 


*1495 and op F. A. F. Alliance 
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...LOCKHEED DISCOVERS 


The real text of this advertisement is con- 
tained in Mr. Kemmerrer’s letter reproduced 
on the opposite page. As you will see, this 
letter tells how a single, one-line offer, which 
appeared at the bottom of the Lockheed Air- 
craft Corporation’s full-page advertisement 
in the November, 1939, issue of National 
Geographic, had produced 1560 replies to 
March 5 of this year. Fifteen percent of 
these requests came from foreign countries. 
Note that a large percentage of the replies 
were from business heads, pilots, and gov- 
ernment employees. 


cation not only gets action immediately 
hut that it continues to bring in inquiries 
long after an advertisement has been pub- 
lished. The high percentage of foreign re- 
quests received by the Lockheed Corporation 
is easily understood when consideration is 
taken of The Geographic’s influential for- 
eign circulation of 110, 000. It isn’t surprising, 
either, that there should be so much reader 
interest in the Lockheed advertisement be- 
cause since 1903 The Geographic has pub- 
lished hundreds of pages recording in text 
and illustration the progress of aviation. 



Sell the First Million First 

THE NATIONAL GEOGRAPHIC MAGAZINE, WASHINGTON, D.C. 

Net Paid Circulation Exceeds 1,000,000 


AIRLINE PERFORMANCE 



FOB LIGHT PLANES 


T O EQUAL the precision, safety and de- 
pendability of the airlines is the goal of 
owners of small light ships everywhere. 

You will go a long way toward achieving this 
goal by maintaining your ship in condition, and 
by using Texaco Aviation Gasoline and New 
Texaco Airplane Oil. 

Due to the way Texaco Aviation Products per- 
form in airline service, they are in regular use by 
such outstanding airlines as Braniff, Continen- 
tal, Delta, Mid-Continent, National, Northwest, 
Transcontinental & Western. In fact— 

More scheduled airline mileage, within the U. S. 
and to other countries, is flown with Texaco than 
with any other brand. 

Texaco Aviation Engineers will gladly aid you 
in the selection of Texaco Aviation Products, 
available at important airports or through more 
than 2300 warehousing points. Write: 

The Texas Company, Aviation Division, 135 
East 42nd Street, New York, N. Y. 


☆ 



TAYLORCRAFT 


T c V A f* A aviation 
I CAAv V PRODUCTS 


EASY FLYING 



WHEN LOAD CAPACITY COUNTS — BUY HOWARD 


The Howard for 1940 is designed to 
handle the tough jobs where high 
speed, big loads, and ease of flying 
are the important essentials. Some 
of these models carry over 1800 
pounds of useful load without sacri- 
ficing good performance or unsur- 
i flying characteristics. 


We urge you to inspect and fly this 
superior high winged monoplane 
before you decide. The unusual in 
flying satisfaction awaits your re- 
quest for a demonstration. 

Ask for a copy of the 1940 AIR- 
CRAFTER which fully describes this 
airplane of the year. Deliveries in 
30 days or less. 
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Tho wise investor always determines in advance MM 

what the return will be on his investment beforo jjjf 

he puts cash "on the line". You. who plan to 

them with a profitable occupation and securo 

will make all the rest of your life. Curtiss*Wright highest position they could evor expoct to 
Tech career training is carefully designed to do occupy. IT CAN DO THE SAME FOR YOU. 
just one thin g — MAKE MORE MONEY FOR We invite your consideration, investigation and 
YOU, and for all other Curtiss-Wright Tech comparison. The handy coupon will bring you 
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GRAND CENTRAL AIR TERMINAL ■ 1226 AIRWAY • GLENDALE (IDS ANGELES) CALIFORNIA 
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LIGHTEST OF ALL STRUCTURAL METALS 



THREE PICTURES 
THAT TEIZ 
ASTORF 


■i LANDING GEAR DOWN. Equipment — Goodyear 
Intermediate Airplane Tires, Goodyear Air- 
plane Wheels and Goodyear Hydraulic Disc 
Brakes. Note how the relatively small diameter 
of the wheel and brake assembly provides an 
unusually large volume of cushioning without 
increasing overall tire size. 


2 same SHIP IN FLIGHT WITH LANDING GEAR UP- 

“ note how compactly this close-coupled 
equipment houses in the rear of the engine 
nacelles. 


<3 HOW THE GOODYEAR HYDRAULIC DISC BRAKE STEPS 
^ UP BRAKING POWER WITHOUT INCREASING WHEEL 
SIZE AND WEIGHT. In this exclusive design, braking 
area is supplied by a series of friction discs 
mounted in the wheel-hub housing. To meet in- 
creased braking requirements of larger, faster 
ships it is necessary only to increase the number 
of discs. Contrast this with ordinary brakes 
that can be stepped up only by using larger, 
heavier brake drums that necessitate larger 
tires, wheels and housing space — and you’ll 
be quick to appreciate the dead-weight sav- 
ings possible. On any landing gear problem it 
will pay you to consult with our engineers. 
Write: Aeronautics Department, Goodyear, 
Akron, Ohio, or Los Angeles, California. 


'TiC 



o the Thousands 

TO FLY THIS YEAR’ 


WHO WILL LEARN 


When you learn to fly you open 
the gates to a brand new world 
and all the pleasures offered by a 
new type of living. Having decided 
to fly, you are faced with the 
important question, “Which plane 
shall I choose for my instruction ?” 
We believe we can add to your 
safety and enjoyment by suggest- 
ing that you use the finer Stinson 
“105” because it is the only eco- 
nomical plane which offers all of 
the following up-to-the-minute ad- 
vantages. It gives you the benefits 
of an unequalled safety record. Its 
priceless Wing Slots strike surely 
at unintentional stalls and spins 
which caused 96f< of the accidents. 
Its Flaps make slower landings 
practical. Hydraulic Brakes insure 
shorter, smoother stops. Spring- 
hydraulic Shock Absorbers 
smother landing jars. It can be 
flown safely on gusty, windy days 
when flying lessons with smaller 
planes are halted. It guarantees 


better vision, so important now on 
busy airports. 

Its roomy cabin for three offers 
extra comfort and quietness. Just 
as you thrill with enjoyment in 
your smart new car, you can get 
genuine pride and pleasure from 
the richness and taste of the “105’s” 
styling and appointments. Above 
all, it’s a plane with the safe speed 
and 21 miles to the gallon economy 
for pleasant cross-country trips. 

Stinson “105’s" are available for 
instruction purposes at most air- 
ports. You are justified in demand- 
ing instruction in a Stinson be- 
cause of the exclusive advantages 
it offers you. If your instructor 
does not have a Stinson, won’t you 
please send us his name and we 
will explain to him why it is to his 
advantage to own one. Or, if you 
prefer, we will gladly send you 
a list of capable instructors who 
have new Stinson “105’s" available 


STINSON AIRCRAFT DIVISION 

AVIATION MANUFACTURING CORPORATION 
Wayne, Michigan U. S. A. Nashville, Tenn. 


STINSON AIRCRAFT DIVISION- 
Wayne, Mich. 


ATTENTION — MODEL BUILDERS' 




“HALLOWELL” 

STEEL 

WORK-BENCHES 

Tops do make a difference in the quality of workman- 
ship. Splintery, unsteady, oil-soaked working surfaces 
impede efficiency, require repairs and make a poor 
appearance. Benches providing such inadequate tops 
belong to the “makeshift” era — long outmoded. 

With their steel construction, however, "Hallowell" 
Work-Benches bring you these permanent advantages: 
smooth, indestructible working surfaces sturdy enough 
to hold a vise . . . lasting rigidity insured by heavy 
flanged steel legs . . . easy movability permitted by 
standardized parts which can be quickly disassembled 
and set up again strong and firm as ever in a new 
location. In your shop these advantages will mean 
better workmanship, flexible shop arrangements and 
economy. 

"Hallowell" Benches are available in 1,367 combina- 
tions, some of which will meet your requirements 
exactly. Let us send you our catalog and prices that 
will invite your immediate order. 


Standard Pressed Steel Co. 

...HO... JXNKINTOWN, PINNA. NNANCHM 


THE Lodestar 


A spacious new LOCKHEED 

When operators check the cost per passenger mile of 
this fourteen passenger Lockheed, they say, "It’s a new 
star in airline operations!’ 

Not one famous engineering feature pioneered by 
Lockheed has been omitted on this larger airplane. 
Lockheed high performance and maneuverability... the 
ease of landing in small fields and the ability to speed 
up difficult schedules— all these profit-/)//// advantages 
are winning orders from domestic and foreign airlines. 


wins international acceptance 

Early deliveries will be made to Mid-Continent, Conti- 
nental, Air France, Regie Air Afrique, and South 
African Airways. 

The Lodestar is simply another part of the well-planned 
Lockheed program to supply operators everywhere, the 
right airplane for expanding airline operations. 

LOCKHEED AIRCRAFT CORPORATION 

BURBANK, CALIFORNIA, U.S.A. 


LOOK TO 
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LEADERSHIP 





LOCKHEED'S men from Missouri 


We pay them to kick, if they can, on everything that 
goes into a Lockheed. Every year they scrape, stretch, 
compress and tear thousands of parts and materials to 
prove their soundness 
I ... before they are ac- 

I cepted for Lockheed 

production. 

These abused parts 
are then subjected to 



microscopic and photographic examination. Under 
magnifications of from four to two thousand times, 
Lockheed research men pry into the secrets of the 
crystalline structure of metal. Intergranular corrosion, 
depth of annodizacion, complete welding unions . . . 
every possible check of factors that contribute to air 
worthiness is made. 

This constant scrutiny, carried to the extreme by Lock- 
heed, is another reason why airline operators say — 


- Model for Model 

LOCKHEEDS carry greater pay loads 
speeds ... at lower 


32 WORLD AIRLINES FLY LOCK! 



LODESTARS . . . 

Production on Schedule 
K Deliveries on Schedule 

Lockheed production is geared to sup- 
ply the increasing demand for this 
great new commercial airplane. Air- 
line operators, and executives who de- 
sire information regarding this larger, 
more luxurious airplane, are invited to 
write the Lockheed Market Research 
Dept., Burbank, California, U.S.A. 
Representatives Throughout the World 


"On time” schedules and "on time” de- 
liveries of the new Lockheed Lodestar 
are now in progress. Take as an ex- 
ample the Lodestars ordered by Mid- 
dle "Great Plains Route". .. linking 
12 important cities of the Midwest. 
The one above is shown emerging 
from final assembly some weeks ago. 


LOOK TO 
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"Our LOCKHEED is a good inv«\**«nn‘iil." says Karl It. (>ilm»rr 


When time flies too fast for time tables. ..when business executives must be 
in distant cities within a few hours. . .there is definite need for a fast Lockheed. 
Many progressive companies already know the time-saving and comfort 
advantages of these practical Lockheeds. They use their personalized air- 
planes to go and return as they please.. .to escape the handicaps of the high- 
way. ..and for unusual prestige and entree. 

No other company offers such a wide selection of two-engine airplanes so 
adaptable to executive needs . . . from the trim Lockheed 1 2 to the luxurious 
Lodestar. ..all perfectly designed for every business use. 


EARL B. GILMORE president, 
Gilmore Oil Company says,"We 
have used company-owned air- 
planes for a good many years 
and have always found them to 
be a good investment. However, 
the two-engine Lockheed we 
now fly is the most satisfactory 

fives that we have ever known." 


LOOK TO 
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• Pesco Products are standard on 
private and military aircraft and on 


planes of major airlines the world over. • Three virtues . . . QUALITY . . 


PESCO FUEL PUMPS— llisi to ioaiuie l 


PESCO AIR PUMPS — design* 


PESCO HYDRAULIC PUMPS-lor both low 



PERFORMANCE . . RELIABILITY. . 
characterize each of the many 
Pesco Accessory Products par- 
ticipating daily in the activities 
of the nation's finest military 
and commercial aircraft. Many 
of these products are called 
into action with the first turn 
of the propeller, reassuring the 
pilot by instrument and gauge 
that his ship is perfectly primed 
for another successful take-off 
and flight. * * * < * 


PUMP ENGINEERING SERVICE CORPORATION 


CLEVELAND. OHIO. U. S. A. 







equally i 
The pre< 


i and better mear 
smoothly, safely . 
lg Pioneer Precislc 


Instrument flying 

psieAufyioijeA 

instrument accuracy 


and PIONEER precision 
produces it! 


PIONEER INSTRUMENT 

DIVISION OF BENDIX AVIATION CORPORATION 
Bendix, New Jersey, U. S. A. 





Republic is Ready 


When the name Seversky was succeeded by the 
name REPUBLIC, a new emphasis was applied 
within the organization — emphasis which the 
present management places on superlative Man 
Power, the greatest single force in aviation. 

The management of this corporation, adher- 
ing to a tradition for brilliant engineering and 
fine craftsmanship, has demonstrated that em- 
phasis on Man Power not- only produces better 
planes but expedites production under the most 
exacting standards of inspection. 

Every division of the REPUBLIC organization 
— Engineering, Purchasing, Production, Admin- 
istration — benefits by this policy which places 
upon management three pri- 
mary responsibilities: Selec- 
tion of men who possess the 
right natural ability, both tech- 
nical and personal. Utilization 
of each man’s proved abil- 
ity. Recognition and reward 
for superlative performance. 


It follows that REPUBLIC produces some of the 
finest military airplanes in the world. REPUBLIC 
planes are now in the service of five nations on 
four continents. Recent, current and forthcom- 
ing designs include the U.S. Army Air Corps' 
P-35, XP-41, YP-43 and P-44 airplanes; the 
EP-1 and 2-PA export designs; the Warrior and 
Guardsman types. Four new airplanes are now 
moving from the drawing boards to the pro- 
duction lines. 

As manufacturers exclusively of Pursuit and 
Fighter Aircraft, REPUBLIC is proudest of its con- 
tinuing relationship with the Army Air Corps, 
to which it is indebted for support and guid- 
ance m every major advance 
in design, and of its cordial 
association with the Bureau 
of Aeronautics of ihe Navy 
Department. 

REPUBLIC is ready — for 
today’s job and tomorrow's! 



REPUBLIC AVIATIOX CORP. 

KAUMINCDALE, LONG ISLAND • NEW YORK 
O 






delivered. David Gregg tells tho story. . . . 


engines a month. How they are being 
produced is told by Chief Engineer Gunnar 
Edenquisl. . . . AVIATION'S Sketchbook 
brought cheers from a delighted audience 
when it began in the February issue, ll 
was continued in the Iasi issue and will be 

The timely question of high octane gaso- 
line vs. safety fuels is skillfully presented 
by a well-known fuel engineer, J. B. Mac- 
Gregor. . . . Curtiss Bales does some root- 


Koelliker tells how synthetic rubber is 
new Ryan Dragonfly, the Porterfield 


» MILITARY SECRETS arc sacred 
and should be guarded closely but, in 
an industry moving as rapidly as avia- 
tion, today's most brilliant accom- 
plishments may be obsolete tomorrow. 
We could cite several recent examples 
of publication of the details of some of 
our secret design projects in the 
foreign press months before the 



AVIATION 




Four fly in comfort at two cents a mile in a FAIRCHILD 


O NE naturally expects luxury of 
detail and design from Fair- 
child. But Fairchild owners en- 
joy these qualities at an operating 
cost whose spectacular economy 
often comes as astonishing news to 
the owners of other ships with com- 
parable payloads. 

In a Fairchild you get pampering 
comfort for four persons— with am- 
ple head-room, leg-room, and arm- 


room — easy access through two wide 
doors— gas capacity for six hours' 
cruising — at a fuel cost of two cents 

You get dependability and rug- 
gcdncss of structure as evidenced by 
recent CAA purchases of 33 Fair- 
childs for government use— uncom- 
promising standards of engineering 
to assure long life, low maintenance, 
and minimum depreciation— and 


the fuel cost is only luo cents a mile! 

You get easy landings, quick take- 
offs, effortless flying, hydraulic 
brakes, steerable tail-wheel — and yet 
the fuel cost is only two cents a mile! 

It takes less than a minute with a 
pencil— and less than an hour with 
the stick— to convince yourself that 
Fairchild is aviation's best bargain 
in luxury and quality— by the cost 
per mile— or the cost per year! 



Division of Fairchild Engine & Airplane Corporation 
Hagerstown , Maryland . . . Cable Address “ Faircraft " 


AVIATION 


FAIRCHILD 



recommends several new landing 
areas. Perhaps this is a bad time to 
talk about increased facilities for this 
part of the country because of the 
widespread discussion of the high cost 
of LaGuardia Field. But we must 
remember that all airports need not be 
air terminals for a great city. There 
is an acute need for smaller fields 
more suited to the requirements of 
private dying, instruction, and miscel- 
laneous operations. Many of these 
could be built for the cost of a single 
terminal airport. Let's get out of the 
million dollar class and revise our 
thinking toward what we could do 
with a couple of hundred thousands. 


Yet one of our traveling editors found 
a flock of them while Hying as a pas- 
senger on one of the major air lines. 
The A.T.A., C.A.A., the air lines them- 
selves, and other affiliated agencies, 
have done a remarkable job of making 
air travel safe. (See page 40). There 
is no basic reason why it should not 
continue to be so. But the responsi- 
bility reaches down to the fellow who 
fills the extinguishers on airplanes 
and at airports. His contribution is 
at least equal in importance to that of 
the government official or air line 
president. It is up to the upper 
personnel to impress upon him the 
importance of this grave responsibility. 


material was released here. But this 
is not primarily important because the 
finished products will be so different 


» AN EMPTY FIRE EXTIN- 
GUISHER is an unpardonable sin in 
any business. It is many times more 
serious in the air transport industry. 


wir 




In order to have “what it takes” for landing with 
minimum shock, for a well- controlled taxi-ing run 
and for sure and smooth take-off, most modern air- 
planes are safeguarded with Bendix Landing -Gear 
Equipment. Years of painstaking analysis of every 
force set up during the critical moments of ground- 
contact, underlie the design and dimensioning of 
Bendix Pneudraulic Shock Struts, Bendix Wheels 
and Brakes and Bendix steerable and swivelable 
Tail-Knuckle Assemblies. 

Initial impact shocks and the lesser bumps of taxi 
and take-off runs are efficiently absorbed; decelera- 
tion is effected in minimum distance and with direc- 
tion nicely controlled; easy rolling and tail maneu- 
verability, by hand or by tractor, facilitates moving 
the plane inside the hangar or on the warm-up line. 

Every facility, every compilation of landing-gear 
data, every benefit of Bendix’ years of experience in 
this specialized work, is at the industry's command. 


BENDIX PRODUCTS DIVISION 

OF BENDIX AVIATION CORPORATION • SOUTH BEND. INDIANA 

AIRPLANE WHEELS • BRAKES • PILOT SEATS • PNEUDRAULIC SHOCK STRUTS 



» Somehow our male nature has al- 
ways been a bit subdued in the pres- 
ence of those self-sufficient steward- 
esses aboard the transports. We feel 
unchivalrous, watching one tug at a 
berth that won’t come down, but 
don't dare offer to help. Maybe she 
wouldn't let us, or maybe we couldn’t 
yank it loose either. If we had a 
date with a stewardess (a secret 
hope), we’d be thinking that if her 
plane landed in a desert with us 
aboard, she’d sure be first to find a 
water-hole, and lead us to it. Feeling 
that way we just never could turn 
our magnetism on a stewardess. But 
now that’s all changed. The other 



day Chief Pilot Freng of United 
Air Lines was telling about a stew- 
ardess who quit, right in the middle 
of a trip. Weather churned the flight 
pretty bad, scared this gal so she 
took her little bag and got out at 
some way station, and they never 
saw her again. From now on we’re 
going to be masterful with steward- 
esses; if necessary we’ll tell them 
that story. 

»The last time we saw Mr. Freng, 
until the other day, was about ten 
years ago, at Reno. Four of us had 
to get to San Francisco: five, with 
the pilot, in a Boeing 40-B, which 


carried two in the cabin. All of our 
grandmothers were dying. So the ten- 
der-hearted Mr. Freng took half the 
lid off his mail pit, and put two of 
us in with the sacks. Maybe that 
was the only time five people ever 
rode in a Boeing 40-B, for all we 
know. There were no rules in those 
days. The moon was shining on the 
late Sierra snow drifts. It was swell; 
one of those few times in a lifetime. 
But even on such a spring night, one 
doesn’t expect to smell perfume 10,- 
000 ft. over the Sacramento valley. 
But we did. After we landed Mr. 
Freng said he smelled it too. We 
agreed it was orange blossoms, for 
it was blossom time in the valley. 
But when we reminded him of this 
the other day, he pretended not to 
remember. “What a tall story that 
is,” he said. We know what’s the 
matter with Mr. Freng. He doesn’t 
want to remember. He and the other 



boys are getting pale faces from fly- 
ing in air-tight cabins. It makes his 
heart ache to think of the days when 
airmen rode in the open air, and 
could smell orange blossoms. 

» The Justice Department assigned 
several G-men to study the incident 
of two Canadian military fliers forced 
down in New York State. It’s nice 
to think that our great Government 


can hold a steady hand on the wheel 
as tempests shake the earth, and at 
the same time, mark the sparrow's 
fall. Mr. Hoover already knows that 
the Canadian pilots came down be- 
cause they ran out of gasoline. They 
said so. But the Government wants 
a file of letters and reports to prove 
it. We can see this bundle of papers 
now, tied with pink tape, resting in 
a vault in the Archives Building 800 
years hence. The researchers of that 
far-off day, writing essays on the 
era u-hen aircraft had wings, will 
find it, and marvel at our efficiency 



They might even estimate the cost of 
the investigation and find that it was, 
for example, $602.35. 

the greatest scientific achievements 
were made by precocious boys or adult 
tinker-boxes. Here's one, just break- 
ing into circulation. Some years ago 
the experts in an engine laboratory 
were testing a 750 horsepower job. 
One day they started it up and it 
turned out 1000 horsepower. A mira- 
cle! You can’t have that sort of 
thing among engineers, so they took 
the engine apart. Everything was 
normal — except they had forgotten to 
put oil in it. So they rigged up a new 
sump pump that would cut down the 
oil splash. That’s the way it was told 
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WINGED VICTORY 

lor the Allies becomes more likely 
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By T. P. Wright 

Vice-President of Engineering 
The Curtiss'-H'right Corporation 



I N June 1939 Aviation magazine 
published an article of mine en- 
titled "America's Answer," in which 
was discussed the capacity of our air- 
craft industry to meet the needs of 
national defense as advocated by the 
President and authorized by the Con- 
gress. The conclusion was reached 
that the industry would be capable of 
meeting the delivery schedules re- 
quired with but a ten per cent expan- 
sion in floor space. It was assumed 
that export orders would continue in 
quantities that approximated those 
then current and I hedged only to the 
extent of stating that "in case a war 
should start, all bets are off.” 

Then in September, the war in Eu- 
rope broke out. Orders poured in from 
abroad, and as a consequence, there 
has been an expansion in the industry 
of approximately 40 per cent in floor 
space as against the ten per cent pre- 
viously assumed. As the capacity and 


output of our expanding airplane in- 
dustry may have an important bearing 
on the outcome of the war, it appears 
desirable again to survey the produc- 
tion situation at home with particular 
reference to shipments which will be 
made abroad and, as well, the result- 
ing air strength of the belligerent 

countries. 

So much of a conflicting nature has 
been written of late concerning the 
air power of the nations at war and 
our capacity to deliver planes to the 
Allies while we at the same time build 
up our own air forces, that considera- 
ble confusion exists. Practically every 
new issue of current magazines and 
periodicals, both in trade journals and 
in the popular magazines outside the 
industry, contain estimates of monthly 
production rates and total air strength 
of the countries at war. There are 
frequent discrepancies between these 
(Turn to page 102 ) 














PILOTS ARE HUMAN TOO 

and research helps them do a better job 





AIRLINE 

SAFETY 

THROUGH 
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TWA meteorologist works closely with pilot and dispatcher. 


U. S. airlines are celebrat- 
ing one full year of safety, 
during which time no fatal- 
ity has occurred. In the 
twelve months ending 
March 26, domestic air- 
lines carried over two mil- 
lion passengers some 805,- 
000,000 passenger -miles in 
complete safety; a new air- 
line record. 


E ARLY on the morning of Tues- 
day, March 26, there were some 
50 huge air transports flying through 
the darkness. A number were flying 
coast-to-coast schedules, others were 
winging their way from Chicago 
down through the Southwest, or 
carrying overnight passengers and 

Out in the Northwest pilots were fly- 
ing high over the Rockies. Passengers 
were asleep in their berths or dozing 

they were making air transport 


All that night pilots and operations 
men had been staring at their watches 
and clocks as minute after minute 
ticked by. Midnight rolled around, 
then one o’clock, then two o'clock, 
then two-fifteen, two-thirty, two-forty- 
five, forty-six, forty-seven, forty-eight. 

At two-forty-eight that morning a 

had never before been equalled any- 
where in the world. Airliners within 
the United States had flown 805,000,- 
000 passenger-miles and completed an 
entire year without a fatality to pas- 
sengers or crew. 






If one passenger had done all this 
traveling, he could have flown in 
perfect safety from Los Angeles to 
New York every day for 844 years, or 
around the World at the Equator 
some 32,000 times. The United States 
airlines had hung up a record for safe 
travel that was not equalled during 
that twelve-month period by any other 
form of transportation in any country. 

Year by year the airlines have im- 
proved their safety records. The story 
of how they have accomplished this 
remarkable record is one of the most 
dramatic and heart-warming annals in 
American industry. 

Six groups of men have worked to- 
gether to achieve this airline record. 
They have labored unselfishly, work- 
ing days and nights, week-ends and 
holidays. One thought has been upper- 
most in their minds: make airline 
flying safe. No single group of men 
should get all of the credit. It has 

Work Within tho Airlines 
First in our hall of fame are men 
within the airlines. From airline 
presidents down to sweepers in the 
shops they have done a heroic job. 
Officials in operations departments 
have kept open minds. Tradition has 
not tied them to obsolete methods. 
Any suggestion that might have led 

tried out. The lilies arc being led by 
progressive, forward-looking men. 

Airline pilots have steadily im- 
proved their flying technique. Today 
they are better pilots than ever before. 
They know more about their air- 
planes, their engines, instruments and 


radio. They know a lot more about 
the weather. No present-day pilot 
stands still from a technical viewpoint. 
He is constantly learning. He must 
keep on learning and improving or 
his place is taken by someone who 
knows more about flying than he does. 
Every line has a pilot school where 
old as well as new pilots keep in touch 

flying is practiced in the Link trainer 
and in specially fitted instrument 
ships. Pilots go through instrument 
instruction until they are perfect in 

tire attitude is more professional than 


By Carl Norcross 


it used to be. They take their work 
with great seriousness. At all times 
they are getting the constant and close 
supervision of wise old heads at the 
top of the operations department 
Flying is better today because of 
better cooperation between the men on 

Only a few years ago a dispatcher 
was a clerk who had been moved up to 

matters. The pilots had no confidence 
in dispatchers’ judgments. Today a 
dispatcher is a valuable man on the 
flying team. If he is not a pilot he 
has had years of airline experience. 
He is a high caliber specialist in flight 
operations. When he gives the pilot 
advice about ground conditions or ad- 


the pilot listens because he knows he 
is getting good advice. 

Airline meteorologists are contrib- 

Each year as they pile up more ex- 
perience their predictions become 

their work by getting better and more 
widely distributed weather reports. 
Formerly upper air conditions were 
reported by govenment-employed pilots 
in fourteen locations throughout the 
country who went aloft with sensitive 
instruments. Now airplanes have been 
replaced by small balloons that are 
sent up at 2 a.m. EST., from over 35 
locations throughout the country. 
There are also more ground reports, 
especially more reports from points 
off the airways. Hence there are 
fewer gaps in the weather maps. 

Airlines today share their weather 
information, a thing that seldom used 
to happen. Three highly-competitive 
lines fly the Chicago-New York run. 
Yet if pilots from one line report a 
freak storm that may have drifted 

promptly notified. In conjunction 
with better information about the 
weather, the lines arc now much more 
prompt to cancel trips dtic to poor 
weather than they were a few years 
ago. 

Pilots have better radio equipment 
today. The airlines have had more 
experience with radio equipment and 
this has brought a preventive factor 
in instrument maintenance. Parts 
that may become defective are 
changed before any trouble may de- 
velop. New equipment, such as im- 
proved direction finders, are provided. 

(Turn lo page 119) 




F OR the first time in aviation his- 
tory, a large number of almost 
identical small airplanes are being 
serviced and maintained at the same 
time and with the same methods. 
Under the Civilian Pilot Training 
Program light plane maintenance is 
being done better than it ever was 
before and such accurate cost records 
are being furnished C.A.A. that at the 
end of the school year any operator 
will be able to tell how his costs com- 
pare with those at other airports 
throughout the country. 

Approximately 1,000 two-place air- 
planes are being used in the training 
program. While C.A.A. does not 
insist that maintenance of all ships be 
handled in the same way, except rou- 
tine checks required for all airplanes, 
maintenance forms have been distrib- 
uted for optional use. They are so 
much better than the old hit-or-miss 
methods used by most operators in the 
past that they are being adopted by the 
majority of operators teaching C.A.A. 
students. 

For a number of years it has been 
apparent to anyone who visited a large 
number of fixed-base operators that 
among the many weaknesses, existing, 
two stood out predominately : a lack of 
efficient maintenance practices, and an 
almost complete lack of sound business 
methods. Whatever else the C.A.A. 
flight training program brings to 
American aviation, it should go a long 
way to cure these two evils. 

First as to maintenance, C.A.A. has 
recognized the rugged individualism 
that exists among many operators, 
realizing that only a man with a 
strong and tenacious character could 
have survived conditions that many of 
these operators have gone through. 
A number of them have had efficient 
maintenance systems based on Army 
and Navy standards, or on systems 
they have worked out over a period of 
years. To them C.A.A. has said, in 
effect: "Here are some suggested 
forms. If you have something better, 
you are free to use it. But there must 
be no accidents caused by faulty main- 
tenance." 

“Aircraft Maintenance Record,” 
Form 529, is an optional record which 
is suggested for operators’ use, one for 
each airplane. It is to be used only 
when maintenance is required. It lists 
50 parts or services under six general 
headings: propeller, engines, landing 
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Under the CAA Flight Training 
Program operators are doing the 
best job of maintenance in light 
plane history — and learning 
sound operating methods at th'e 
same time. Herein a few tips to 
operators not taking part in the 
program. 


By Leslie E. Neville 

Managing Editor 


gear, wings, tail control surfaces and 
fuselage. Columns are provided for 
time consumed in doing the servicing, 
number of units used in the repair, 
items used, unit price, and total cost. 
At the end of each month this one 
form contains a complete record of all 
maintenance work done on one air- 
plane, and is signed by the mechanic 
who has supervised the work. 

If this form is not used, the operator 
must keep a similar record, because at 
the end of each month he is required 
to summarize his cost of operation for 
each airplane being used in the pro- 
gram, and two items of cost for each 
ship are parts used for maintenance 
and mechanic’s labor. Most operators 


find it is easier to use the C.A.A. form 
than one of their own, and many like 
the form so well they are using it for 
all their airplanes. 

Criticism of the government form is 
primarily that it involves too much 
paper work. One well-established 
operator who for years has had his 
books gone over regularly by an ac- 
countant, said so much detailed infor- 
mation was not necessary. “I have two 
mechanics taking care of eight ships 
used in the C.A.A. program,” he said. 
“At the end of the month I know what 
my labor cost is, what parts and re- 
pairs have cost and I divide the total 
cost by eight to get the cost per ship. 
It makes no difference to me that ship 
A costs me more this month, and ship 
B next month because a student may 
have broken a landing gear. What is 
important to me is the average cost 
over a long-time period. And I know 
that from my own bookkeeping.’’ An- 
other operator objected to keeping 
stop-watch time on each little repair 
job a mechanic did. He also preferred 
to average his labor costs among all 
ships being maintained. 

Another phase of the maintenance 
program is Form 526, the “Daily 
Flight Inspection Record” which each 
student must fill out at least once dur- 
ing his training. Part I — Line Inspec- 
tion, covers the six general headings 
listed above on the maintenance 
record, plus an additional item, warm- 
ing up. In all, 53 points are covered. 
This inspection is not made by the 
student alone, but he is accompanied 
by a certified mechanic. The inspec- 
tion usually requires at least an hour 

Part II of the form is the Servicing 
Record and includes the amounts of 
gasoline and oil used by the airplane 
throughout the day. Part III — Report 
After Flight — is a one-line item filled 
in by each student using the airplane 
that day, and gives his air time, aver- 
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age r.p.m., oil pressure, oil tempera- 
ture, and a place for remarks concern- 
ing defects in the ship which the 
student feels should be remedied. 
There is also space for summaries of 
the day’s operations, gas and oil used, 
total flying time of the ship, time dur- 
ing the month, and the rate per hour 
of gas and oil consumption. The form 
becomes part of the student’s perma- 
nent record, and each student must 
have one in his book. 

This form is intended by C.A.A. as 
strictly educational for the student. 
It is not to be interpreted by the oper- 
ator as a maintenance form. How- 
ever, in actual practice, it has served 
to improve maintenance practices with 
a number of operators. The work of 
mechanics is being checked by a group 
of alert students who are naturally 
critical of the ship they expect to fly. 
True, the students were beginners and 
some didn't know one airplane part 
from another. However, mechanics 
have taken greater pride in their work 
than formerly, and since during in- 
spections, they are the boss over men 
who often have more education but 
less mechanical experience, they are 
enjoying serving as instructors. This 
stimulates them to turn out a good job. 

With these two forms the mechanic 
has a guide to follow. He is not apt 
to overlook some small, but important 
detail. He signs for his work and 
consequently takes full responsibility 
for it. Students are taught that they 
are not sissies if they point out parts 
of the airplane that do not seem to be 
functioning properly. 

If ten students are assigned to a 
ship it means that at least ten careful 
line inspections are given during 
training. But some students make 
three or four such inspections during 
their course. It is safe to say that few 
groups of ships outside the airlines 
have been scrutinized as often as are 
these light planes used for civilian 
training. 

Maintenance of the training planes 
is coming closer and closer to the 
airline idea of preventive maintenance. 
Parts are inspected, and replaced if 


necessary, before they may cause 
trouble. Maintenance is an every-day 
affair rather than something that takes 
place after a ship breaks down. 

In addition to the paper records, 
many operators use a large blackboard 
with a visual record of each ship. 
Flying time is chalked up where it is 
quickly seen. Time for inspections is 
indicated and mechanics are not 
likely to overlook them. 

With 1,000 airplanes being flown 
almost daily, and with C.A.A. men 
from the Private Flying Development 
Division in close touch with the oper- 
ators, any weaknesses from poor de- 


sign or materials comes to light 
rapidly. C.A.A. acts as a liaison agency 
between the operator and the factory 
and complaints can be quickly 
remedied. 

Another factor making for careful 
maintenance is that every operator is 
on his toes to make a perfect record. 
He realizes that the program is experi- 
mental, that it is the biggest flight pro- 
gram of its kind in the world, and that 
if it is to be a success the safety record 
must be excellent. Good flying schools 
have always been jealous of their 
safety records, and the best operators 
(Turn to page 122) 
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A continuation of a basic article on the present 
and future of short-wave communication and 
navigation which was begun in our January 
issue. It was prepared originally for the Vienna 
meeting of the Lilienthal Gesellschaft which was 
to have taken place last October. 

By W. E. Jackson 

Chief, Radio Development Section, C.A.A. 

PART II 



D URING the early period of 
development and use of direct- 
ional radio facilities as an aid to air 
navigation, it became apparent that 
some adaptation of the same ideas 
could be utilized to assist aircraft in 
landing under conditions of restricted 
or zero visibility. The adoption of 
instrument navigation for scheduled 
operation has emphasized the need for 
ar. instrument landing system which 
now is considered a requisite of major 
importance. 

Development work was started by 
the Government in 1919, but it was not 
until 1929 that the first experimental 
landing system was installed and 
tested. This system employed low- 
frequency radio range and marker 
beacons. Lieut. J. H. Doolittle made 
the first known successful instrument 
landing on September 24, 1929. Dur- 


ing the same year, the use of ultra-high 
frequencies for a constant-intensity 
glide path was conceived and by 1931 
successful landings were being made 
with the aid of a localizer, glide path, 
and marker beacons. During the fol- 
lowing years, an extensive program of 
tests and improvements were carried 
on by the major airlines, several radio 
manufacturing companies, and the 
Government. The result of this de- 
velopment work has been to combine 
the superior principles of each system 
into an experimental installation which 
is now being thoroughly tested at the 
Civil Aeronautics Authority Experi- 
mental Station located at Indianapolis, 
Indiana. Results of these tests have 
been sufficiently encouraging to war- 
rant commencement of work on a pro- 
gram calling for the installation of this 
landing system at several major air- 






ports within continental United States. 

The complete experimental landing 
system as installed at the Indianapolis 
Airport provides permanent facilities 
for landing in four directions. Each 
facility is comprised of three funda- 
mental elements consisting of a run- 
way localizer which provides a range 
course for horizontal guidance, a glide 
path or landing beam which provides 
the path of descent, and two marker 
beacons for indicating the progress of 
approach to the landing field. 

The runway localizer comprises a 
crystal-controlled transmitter unit 
operating on a freqency of 109.9 mega- 
cycles with an antenna output of 150 
watts divided equally into two output 
circuits each modulated at 95 per cent 
with one circuit having a modulation 
frequency of 90 cycles and the other 
150 cycles. The localizer antenna sys- 
tem consists of five horizontal loop 
radiators one-half wavelength above a 
counter-poise. The transmitter and 
antennas are located in a house 1300 
feet beyond the end of the runway. 
The antenna produces a range course 
extending through the center of the 
runway by providing two overlapping 
elliptical space patterns each having 
the same radio frequency, but modu- 
lated at 90 and 150 cycles respectively 
which permits the operation of a visual 
indicator. 

The glide path equipment comprises 
a crystal-controlled transmitter unit 
operating on a frequency of 93.9 mega- 
cycles with an antenna output of 300 
watts and 100 per cent modulated with 
a frequency of 60 cycles. The antenna 
system consists of two horizontal loops 



excited 180 degrees out of phase and 
spaced approximately one wavelength 
apart. The currents in the two loops 
have a ratio of about 2.7 to one. The 
transmitter and antenna are located in 
a house 1300 feet to the side of the 
runway and 2000 feet from the far end 
of the runway. This antenna produces 
a straight line glide path from an alti- 
tude of 600 feet to the runway by pro- 
viding a horizontally polarized direc- 
tional space pattern which is distorted 
to give a straight line glide path. 

The inner and outer marker equip- 
ments required for each of the four 
landing courses are located along the 
axis of the runways. The inner 
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marker is located at the edge of the 
field and the outer marker is located 
two miles from the inner marker. Each 
marker comprises a crystal-controlled 
transmitter operating on a frequency 
of 75 megacycles wilh an antenna out- 
put of 5 watts and 100 per cent modu- 
lated. The outer marker is modulated 
with 400 cycles and is continuously 
keyed with dashes while the inner 
marker is modulated with 1300 cycles 
and is continuously keyed with dots. 
The outer marker has a radiating sys- 
tem consisting of an antenna array of 
two horizontal collinear cophased half- 
wavelength elements located one- 
quarter wavelength above a 20x20 
loot steel counterpoise which is located 
about one-half wavelength above the 
ground level. The radiating system 
of the inner marker is identical to the 
outer marker except that the antenna 
array is located one-eighth wavelength 
above the counterpoise which is located 
only two feet above the ground level. 
This is necessary to avoid creating a 
Hying hazard near the field. A pair 
oi concentric transmission lines con- 
nect the antennas to the transmitter. 
The space pattern produced by either 
marker is eliiptically shaped with the 
major axis in the plane perpendicular 

the plane of the antennas. The major 
axis is greater than three times the 
width of the minor axis in the plane 
parallel to the ground. The markers 
are installed with the major axis per- 
pendicular to the landing beams. Air- 
craft following the straight-line glide 
path pass over the outer marker at 
(Turn to page 125) 
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Cabin Superchargers 

With the advent of sub-stratosphere flying there came 
many problems which affect the design of superchargers 
for pressurized cabins 


By David Gregg 

Chief Research Engineer, 

Eclipse Aviation Division , Bendix Avia- 
tion Carp. 

M other nature seems to 

have been one step behind the 
engineers when the idea of taking a 
plane into the sub-stratosphere came 
around. Aerodynamically and structur- 
ally planes had been built to get above 
20,000 ft. but no one was able to put 
his finger on a pilot that was properly 
stress analyzed to go along with it 
unaided. Thus came the birth of 
supercharged cabins and along with 
them the problem of some means to 
do the supercharging. 

Aside from the structural design of 
the cabin itself, and those features 
which pertain particularly to the air- 
craft, the designer's principal worry in 
this connection is the problem of speci- 
fying the size, type, and operating 
characteristics of a cabin supercharger 
so that the accessory manufacturer can 
provide a unit which will satisfac- 
torily meet operating requirements. 
The designer must take into consider- 
ation five basic factors affecting the 
selection and design of the cabin 
supercharging equipment : ( 1 ) The air 


requirements, cither in terms of mass 
flow, or cubic feet of air per minute 
at a specified pressure and tempera- 
ture. The altitude pressure at which 
the cabin is to be maintained, and the 
maximum altitude at which cabin pres- 
sure is to be maintained. (2) The 
type of cabin supercharger which will 
best meet the specified operating con- 
ditions. (3) The type of supercharger 
drive, and method of operation. (4) 
Control of the volume and pressure of 
air delivered to the cabin. (5) Sound- 
proofing. 

All of these factors affect the design 
of a cabin supercharger, and a practi- 
cal consideration of the problems in- 
volved should be of help to both the 
aircraft designer and the accessory 
manufacturer. The more familiar the 
aircraft designer is with the problems 
involved, the simpler is the task of de- 
signing the proper equipment, as both 
the accessory manufacturer and the 
airplane maker then speak the same 
language, and have a common under- 
standing of the problems involved. 

Air requirements are based on two 
factors, a study of the amount of fresh 
air required per passenger per unit 
time in order to provide both comfort 
and adequate ventilation, and the pres- 


sure which is maintained in the cabin, 
based on Civil Aeronautics Authority 
requirements and airline operating ex- 
perience. Many studies have been 
made to determine the volume of air 
required. The Army Air Corps at 
Wright Field has made a careful and 
extensive study of this problem and 
the effect of varying amounts of air 
on health and comfort. Very roughly 
speaking, it appears that slightly over 
1 cu.ft. of air per passenger per minute 
is necessary in order to maintain a 
uniform CO , content. Five cubic feet 
per passenger per minute will provide 
reasonable comfort provided the air 
in the cabin is recirculated, and 10 
cu.ft. per passenger per minute will 
take care of both comfort and ade- 
quate ventilation without the neces- 
sity of recirculating the air in the 
cabin. The pressure maintained in the 
cabin, and the altitude at which this 
pressure must be maintained, has a 
very important bearing on the design 
of the cabin supercharger and the type 
which will most effectively meet the 
operating conditions. At the present 
time there is little uniformity of opin- 
ion regarding the desired cabin alti- 
tude pressure ; proposed designs range 
all the way from an altitude pressure 
of 6,000 ft. to an altitude pressure of 
12,000 ft. The altitudes at which these 
pressures must be maintained vary 
front 18,000 ft. to 35,000 ft. The pres- 
sure ratios necessary to maintain these 
pressures vary from as low as 1.35 to 
1 to a high of 3 to 1. It is obvious, 
from the standpoint of weight and 
horsepower, that the highest altitude 
pressure in the cabin and the lowest 
altitude at which this pressure must 
be maintained, are desirable 
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The air requirements should be 
based on the number of passengers 
and crew carried, and the proposed 
altitude for routine Dying— any in- 
crease in requirements beyond these 
limits will increase the weight, bulk, 
power required, and cost of a cabin 
supercharger installation. Cabin leak- 
age, provided it does not exceed the 
air requirements for passengers and 
crew, will not necessarily increase the 
required amount of air delivered to 
the cabin. Emergency operation for 
short periods at higher than rated 
altitudes — to avoid local storm heads, 
for example — can ordinarly be taken 
care of without increasing the speci- 
fied requirements for the cabin super- 
charger. For example, if centrifugal 
superchargers are used, the cruising 
r.p.m. of the engines may be increased 




applicable to cabin supercharging is lbs 
centrifugal type. The driving power is 
obtained through the shall at the upper 
loft. Tho supercharged air is expelled 
through the vent at the lower right. 


to provide a higher drive speed to the 
supercharger and the pressure ratio of 
the air delivered to the cabin will 
increase roughly with the square of 
the drive speed, and hence maintain 
the rated cabin pressure at higher than 
rated altitudes. With a Roots blower 
the same result can be produced by 
throttling the air discharge from the 
cabin; the blower will then maintain 
substantially the same mass flow by 
supplying a lesser amount of air at a 
higher pressure. In any event, the 
maximum altitude at which rated 
cabin altitude can be maintained will 
be limited by the permissible pressure 
differential, and by the safety valve. 

The exact air requirements again 
depend on the proposed type of oper- 
ation. If the airplane in question has 
two engines and a cabin supercharger 
is provided on each engine, the re- 
quired air capacity may be divided 
between the two superchargers, for if 
one engine fails and the airplane is 
flown on a single engine, the r.p.m. 
of that engine will immediately in- 
crease from a cruising r.p.m. say of 
1,600 or 1.800 to some higher r.p.m. 
This has the immediate effect of in- 
creasing the amount of air delivered. 
At the same time the altitude that can 
be maintained with a single engine 
may be less than the normal flight alti- 
tude with two engines, which would 
again increase the actual supply of air 
to the cabin as the operating charac- 
teristics of either a Roots or centrif- 
ugal supercharger are such that they 
will deliver a larger volume of air 
against a smaller pressure. In a four- 
engine airplane with cabin super- 
chargers on two of the engines, it 
would probably be desirable to provide 
recirculation of the air in the cabin 
as an emergency measure. For ex- 
ample, if two cabin superchargers to- 
gether are capable of delivering 10 
cu.ft. per minute per passenger, and 
one engine driving a supercharger is 
placed out of operation, the remaining 
volume on a four-engine airplane, 
which has been designed to maintain 
its flight altitude on three engines, 
would be 5 cu.ft. per minute per pas- 
senger. This would be perfectly ade- 
quate and would provide a reasonable 
degree of comfort for the passengers if 
recirculation of the cabin air was 
started immediately upon failure of 
one engine. By operating in this man- 
ner the cabin superchargers can be 
made as small and light as possible, 
and the power absorbed by the cabin 
superchargers can, therefore, be kept 
to a minimum. 

Based on practical design consider- 
ations, a centrifugal type of cabin 
supercharger forms a simple and com- 




pact unit for compression rati 

2 to 1 for two stages. The r< 
these limitations are described later 
in this article. 

Air volume presents little prob- 
lem in a centrifugal supercharger. It 
is easy to supply practically any 
amount of air within reason by in- 
creasing the inlet area to the impeller 
and the width of the impeller. Bulk 
and weight are not increased in pro- 
portion to air supply. Where com- 
pression ratios as high as 3 to 1 are 
required of a centrifugal supercharger, 
the impeller diameter or impeller 
speeds must be quite large even with 
two stages, and as the required pres- 
sure must be maintained at cruising 
speed, severe loads are produced at 
take-off and under conditions of single- 
engine operation. For small amounts 
or air and in particular, small amounts 
of air at high presure ratios, a Roots 
blower affords some very definite ad- 
vantages. Where the cubic feet of 
free air supplied is between 100 and 
200 cu.ft. per minute, the bulk of the 
Roots blower compares quite favor- 
ably with that of the centrifugal. In 
a Roots blower, in spite of a large 
compression ratio, the pressure differ- 
ence between the inlet and outlet of 
the blower is relatively small and for 
the maximum ratio approaches 7 1 to 
8 psi : 


The ideal method of drive is some 
form of variable speed transmission 
such that the blower speed will be just 
sufficient to meet operating require- 
ments. A drive of this kind involves 
the minimum horsepower and least 
severe operating conditions. At the 
present time, the horsepower involved 
in cabin superchargers for present and 
proposed designs is between 8 to 20 
hp. A variable speed hydraulic drive 
would be very desirable, provided the 
weight were within reach. Unfortu- 
nately drives of this type are still in 
the experimental stage and are not 
available for practical application. The 
present available methods are by a 
drive-shaft from the power take-off 
of the main engine, from a gear box 
driven from the power take-off, or by 
an auxiliary engine. For military air- 
planes with crews of ten people or less, 
either hydraulic or electric drives are 
a possibility and may offer an accept- 
able solution. For the average com- 
mercial or military airplane, however, 
the most practical drive at the present 
time is a mechanical power take-off 
direct from a main engine. This 
involves a change in drive speeds be- 
( Turn to page 126) 
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Quantity Production 
of Small Radial Engines 

Producers of airplane engines are working overtime to 
prevent a bottleneck from developing. Here is the story 
of the reorganized Kinner Motors, and its production of 


ISO engines a month. 


W AR ORDERS and the rapid 
expansion of private flying 
have made mass production of small 
aircraft engines necessary. But mass 
production in <thc aircraft engine field 
is quite different than in the automo- 
tive field. We must think and work in 
terms of less than SOO engines per 
month, at the most, where automobile 
men produce thousands of units a day. 
Because of this limited production we 
cannot utilize expensive highly specia- 
lized automatic production machinery 
to any appreciable extent, nor can we 
resort to the elaborate tooling set-ups 
common in the automotive field. Due 
to the rapid development in engine 
design, and the required close inspec- 
tion and material control, we must 
employ general purpose machine tools 
of precision type. With relatively 
limited tooling we must achieve a rela- 
tively high rate of production, and 
this must be done without sacrifice of 
engine performance or reliability. 

Kinner Motors, Inc., recently re- 
ceived the largest single aircraft 
engine order ever placed on the Paci- 
fic Coast, calling for 509 engines to be 
installed in Candian-built Fleet train- 
ing planes. This business, in addition 
to other engine orders received from 


foreign and domestic customers, has 
required immediate acceleration of 
production on three types of Kinner 
engines now in production. These are 
the K-5 engine of 100 h.p., the B-5. 
125 h.p. engine, and the R-5 engine of 
160 h.p. We are fortunate in that 
these three engines are of quite similar 
type, materially simplifying flow of 
work through the plant as well as final 
assembly operations. 

Kinner Motors, Inc., although an 
entirely new company which recently 
purchased all assets of the old Kinner 
Airplane and Motor Corp., is able to 
make full use of the original engine 
designs and tooling which were de- 
veloped from the first for quantity 
production. And while the executive 
personnel of the new company repre- 
sents a complete “new deal'’, many of 
the original machinists and shop men 
have been available to give the benefit 
of their experience in meeting the 
current production problem. Kinner 
engines are favorably known through- 
out the world, having flown more than 
100,000,000 miles in many types of 
aircraft and in practically every coun- 
try. Through such extensive use it 
has been possible to perfect the design 
to a point where a high rate of pro- 



Moline Hole Hog drill pren. drilling 



Special pot fixture is used for tapping 
oil pressure regulator hole on rear crank, 
case cover. Wisconsin radial drill. 



Milling master rod big ends before par. 
ing for drilling half holes. Operator 
sets one rod as he mills another. 


More than 100 Kinner crank- 
shafts going through the shop on 
the present production run. Wood 
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duction can be undertaken without the 
necessity of design changes of any- 
thing but the most detailed sort during 
any run of parts. The present Kinner 
company has completely modernized 
the plant and equipment, as well as the 
design of the engines, laying special 
stress on reliability and precision, so 
that present maximum production is 
set at about 150 engines per month. 
Plans are being made to step up pro- 
duction, if necessary, to 250 engines 
per month. 

To achieve all the required results 
in engine production; precision, inter- 
changeability, reliability, performance, 
and maximum rate of production with 
equipment available, it has been neces- 
sary to put volume of production last. 
Faced with such handicaps, the re- 
sponsibility for successfully achieving 
a high order of production efficiency 
has largely fallen on the engineering 
department. The design of every part 
has had to be examined to find out 
how it could be simplified or speeded 
up without sacrificing any of the 
points mentioned above. 

How it is possible to accomplish 
this may be illustrated by referring to 
the general design of the engine, and 
some of the machine operations used 
in translating that design to the fin- 
ished product. The Kinner engines of 
K-5, B-5 and R-5 series are all five 
cylinder radial models of conventional 
design and construction. For purposes 
of illustration we will confine our- 
selves to aspsidy ration of the B-5 
engine of 125 n^p/'To simplify produc- 
tion of this engine we carefully 
studied the three major structural clo- 


the main case and the forward bearing 
in the detachable nose cover, which 
also carries the ball thrust bearing. 
Precision machining of the bearing 
mounts is assured by hand line ream- 
ing after preliminary machining and 
assembly of the nose section to the 

Preliminary machine work on the 
main case is done in a Bullard vertical 
turret lathe, the first cut being made 
on the forward face with the case held 
in a clamp fixture. Thereafter all 
machining is done in locating fixtures. 
Joints for the front and rear crank- 
case covers are faced in the Bullard, 
the rear main bearing support is faced 
at both ends and bored. 

Design of the cylinder base, valve 
tappet ledge and intake pipe flange is 
such as to permit these surfaces to be 
milled in a single operation for each 
cylinder station through use of a 
special double milling head on a Mil- 
waukee horizontal mill. The case is 
mounted in a radial fixture which may 
be indexed accurately for each cylin- 
der base cut, and for the oil sump pad 
facing operation, which is at the same 
level as the cylinder base supports. 

One milling cutter faces the cylinder 
base mount while the second faces the 
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" American Adds Big 

...again Safety- 



Fleet of Flagships 

Equipped by Goodrich! 


59% Increase in Luxury Flagships 
during 1940 adds lo Goodrich Leadership 
in Tires, DE-ICERS and other Vital Features 
of Modern Air Transportation! 




Goodric Silvertowns 

THE SAFEST AIRPLANE TIRE EVER BUILT 
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Amber Lights lor Runways 


By W. C. Norvell 

H'estinghouse Lighting Division 


air to reflect the light. In thick 
weather, the shafts of light were vis- 
ible but a short distance when viewed 




How sodium-vapor runway lights look to the pilot of an Incoming ship 


cerned with the appearance of the 
field from directly above, but rather 
where the runway was located with 
relation to the approach beam. Thus, 
the whole practice of runway lighting 
was revolutionized to supplement in- 
strument landing. The Civil Aero- 
nautics Authority has standardized 
the lighting equipment for these low- 
visibihty landing systems. 

Since sodium vapor lamps are 
among the most efficient illuminants 
known, and because the yellow color 
is distinctive, there has been recently 
developed a sodium contact light pri- 
marily for the approach end of run- 
ways equipped with contact lights un- 
der conditions of low visibility. 

Figure 1 shows how the sensitivity 
of the human eye shifts as the inten- 
sity of the light varies. For low in- 
tensities a wave length of 5,100 ang- 
strom units (blue) produces the 
greatest stimulus. This tends to pro- 

lanip which has a characteristic spec- 
trum lying between 4,500 and 5,000 
angstrom units and produces a pale 
blue light. The test work with this 
light proved it excellent in this re- 

However, these lamps have one 
fault which prohibited their use — that 
is, when the lamp is momentarily 
turned off, it will not restrike until it 
has cooled. Thus a short interruption 
in the contact light circuit would 
darken the contact lights for several 
minutes. Last year the mercury capil- 
lary tube lamp was available commer- 
cially, but since this lamp must be 
water cooled, it is not readily adap- 
table. Although sodium is deficient in 
the emission range which is most 
sensitive to the human eye at low 
intensities, the golden light of sodium 
vapor is very distinctive and this 
more than compensates for the lack of 
emission in the maximum-sensitivity 
range. The light from sodium is 
monochromatic, and practically all 
the light is delivered in the single 
band of 5,900 angstrom units. Thus, 
it is possible to provide an efficient 
light source which would deliver a 
distinctive color easily distinguished 
from the usual lights on and near an 
airport. 

The light emitted by sodium vapor, 
moreover, lies toward the longer wave 
lengths of the spectrum and is there- 
fore subject to smaller refraction 
(Turn to page 116 ) 



HENDRICK HUDSON SKYWAY 
with WHIGHT CYCLONES 

High above the valley of the historic Hudson River, Canadian Colonial 
airliners today follow the course once sailed by Hendrick Hudson's 
Half Moon in futile search for a northwest passage to the Orient. This 
modern Skyway over the ancient river valley, where Rip Van Winkle, 
it is said, once heard the rumbling bowling-balls of Hudson's ghostly 
crew, now echoes to the roar of Wright Cyclones in Canadian Colonial 
Douglasses. 

From New York to Montreal, Canadian Colonial passes over much 
historic and scenic country — the beautiful Hudson winding its way 
through Bear Mountain Pass . . . the U. S. Army Military Academy at 
West Point . . . New York's Playground, Saratoga Springs and the Adiron- 
dack area . . . Fort Ticonderoga and points in the Lake Champlain region 
made famous by Ethan Allen and his Green Mountain Boys — and across 
the border into Canada to link the important cities of two great nations. 
A fleet of new Wright Cyclone-powered Douglas DC-3's provides the 
same fast, luxurious accommodations which have made this engine- 
airplane combination the choice of major airlines all over the world. 
WRIGHT AERONAUTICAL CORPORATION 
Paterson New Jersey 

A Division of Curtiss- Wright Corporation 





BOEING SCHOOL 

OF AERONAUTICS 



has an enviable placement record 


The Boeing School of Aeronautics, founded and 
operated by United Air Lines, on the 890-acre Oakland. 
California, Airport, trains serious- minded young inen for 
careers in the aviation industry. 

Then it helps its young graduates to find positions. It 
does this without expense to the men or to the companies 
employing them. It, of course, cannot promise graduates 
jobs, but the records show that a very large proportion of all 
Boeing School graduates have found 
places — in 43 different organizatio 
— and that Boeing School graduates ot iraduates. Start to build an aviatii 
makegood! 


Let the coupon below be pour first slop 




BOEING SCHOOL GRADS MAKE GOOD! 


BOEING SCHOOL of aeronautics 



WHICH Will It Be? 

HIGH OCTANE 
GASOLINE 


Furious arguments may be heard in 
any aviation center when this ques- 
tion is raised. The author provides 
an answer and also suggests that 
airlines and military men get to- 
gether on their fuel specifications. 


or Safety Fuel 


By J. R. MacGregor 

Consulting Research Engineer 
Standard Oil Company of California 


R ARELY can a group of individu- 
als connected with the aviation 
industry be assembled for a discus- 
sion of their mutual problems with- 

tane gasoline, safety fuel and fuel 
injection considered. Because each 
of these subjects is relatively new, 
rumors are often clothed in the dig- 
nity of fact. 

The two factors of aircraft fuels 
and suitably designed aircraft engines 
hold many of the answers to the im- 
portant problem of economical air 

on the market and their use in com- 
mercial service will soon be mate- 
rially expanded. The constant 
brake-mean-effective-pressure method 
of operating engines has much to 
recommend it and its use will be ex- 
tended rapidly as suitable adaptations 
become available. It results in greatly 
improved specific economy and a de- 
sirable reduction in engine noise. It 
also makes possible the economical 
use of a single high octane fuel at 
all times, with the obvious advantages 


resulting from the attendant simplifi- 
cation in construction, maintenance 

3 High octane gasoline was first in- 
troduced by the Army Air Corps 
as the 100 octane grade. It was 

fuel that would permit higher specific 
power output in its new engines of 
higher compression ratio and/or 
manifold boost. The Army’s experi- 
ment was successful and later com- 
mercial airlines asked for a similar 
fuel. 

Military and commercial fuels of 
comparable grade differ in certain re- 
spects but the one characteristic that 
many believe to be common to both is 
the anti-knock value. This is not 
the case. 

The Army and the airlines use dif- 
ferent methods of rating fuels which 
cannot be correlated. Air Corps 
methods are based on the equivalency 
of similar temperatures when both the 
test and reference fuels are run in a 
particular type of single cylinder 
laboratory engine under test condi- 


tions. The airlines use the A.S.T.M.- 
C.F.R. method whereby the test and 
reference fuels are matched on the 

magnitude, as indicated by the conven- 
tional bouncing pin. Early work by 
both methods indicated a certain corre- 
lation between ratings obtained by the 
two methods but this has since been 
proved in error. However, many still 
believe that 87 A.S.T.M. octane num- 
ber is equal to 92 Army, and that 95 
A.S.T.M. octane is equal to 100 Army. 

There is not space to delve into 
the chemistry of the synthesis of the 
octanes or other hydrocarbons used in 
aviation gasoline. It will suffice to 
state that through individual and co- 
operative research on the isolation 
and synthesis of new hydrocarbons 
of high anti-knock value, fuels have 
been experimentally prepared which 
permit laboratory engines to develop 
power outputs much higher than are 
obtainable with 100 octane gasoline. 
Because of high production costs, 
such fuels cannot be put on the mar- 
ket until their advantages and pos- 

engines are carefully determined. 

mendably progressive, as is attested 
by the rapid improvement of their 
airplanes and engines, they have not 
given the most careful consideration 
to all phases of fuel 'specifications. 
Purchase specifications have been so 
(Turn to page 98) 





Let’s Use Decimals! 


By Curtis L. Bates 

Chief Engineer 

Aero Industries Technical Inslilnte 


S INCE engineers, mechanics, and 
the general public all think in 
terms of inches it appears that a pro- 
posal to use the metric system will 
meet opposition. However, a change- 
over from fractions to decimals of an 
inch can be made with very little effort 
and all the advantages of a decimal 
system can be gained by the move, 
plus the advantages of standardization 
of all dimensioning. 

Actually there is nothing new in 
decimal dimensions since many such 
dimensions, especially on limits and 
tolerances, already appear on our air- 
craft drawings. In the following para- 
graphs are listed some of the more 
obvious advantages of a decimal 

To an engineer the advantages of a 
decimal system need not be explained. 
All his slide rule computations must be 
carried out in decimals. The opera- 
tion of converting calculated dimen- 
sions into fraotions is needless and 
conducive to error. Probably in no 
other types of design are slide rule 
computations more extensively used 
than in the design of the modern air- 
plane. For that matter, almost any 
calculation other than simple addition 
or subtraction is made in decimal form 
in preference to using unwieldy frac- 
tions. Further, all logarithms, trigo- 
nometric functions, and graphical 


charts are necessarily in decimal form. 

Nearly every aeronautical engineer 
who has contact with the broader 
problems of design and production 
should welcome the change from frac- 
tions to decimals. The decimal system 
would greatly simplify our system of 
limits and tolerances. Of course toler- 
ances are already given in decimals 
(as all dimensions should be given), 
but it seems that this could be carried 
much further. It would certainly be 
convenient to carry each decimal just 
far enough to indicate the degree of 
accuracy required, rather than add- 
ing additional numbers that only 
are confusing. 

The decimal system would simplify 
the addition of dimensions. Thus 

frequent and the checking of drawings 
would be facilitated. To most of us the 
addition of a mixed set of fractions, 
perhaps including eighths, sixteenths, 
32nds, and 64ths, is a mathematical 
nuisance. In many cases decimals 
and fractions must be added to- 
gether. This involves three steps — 
conversion to decimals, addition, and 
conversion to fractions again — 
whereas only the addition should be 
necessary. The decimal system, of 
course, eliminates these conversions 
and the attendant minor errors due to 
dropping of figures in the conversion 
and the impossibility of exact recon- 

The decimal system would simplify 
template layout and similar operations 
in the shop, especially where these lay- 
outs are now made with decimal 
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scales. In the case of templates for 
formed parts, for example, bend allow- 
ances must be calculated in decimals, 
usually giving odd fractional dimen- 
sions. For this reason the whole lay- 
out is usually calculated in decimal 
form. It does seem rather foolish that 
the original dimensions, probably cal- 
culated on the slide rule, must be con- 
verted to fractions for use on the 
drawing only to have the template 
department convert to decimals again. 

The decimal system should be a 
forward step in simplifying shop prac- 
tice. The present method of indicat- 
ing drilled holes on drawings by both 
drill number and decimal equivalent 
indicates a trend toward decimals. If 
all drilled holes were indicated by 
decimals alone — and drills stocked in 

necessary for the mechanic to carry a 
conversion chart to the tool crib when 
ordering a number drill, or to look 
for his decimal equivalents to "mike- 
up” a 5/64 in. drill. 

Another indication of the trend 
toward decimals is the practise of in- 
dicating sheet metal thickness in 
thousandths rather than by gage num- 
ber. Perhaps this has come about 
because of the confusion in gages — 
one for aluminum sheet, another for 
steel sheet, still another for tubing 
wall thickness. While we are about 
it, it might be advisable to clean house 
completely and set convenient decimal 
thickness standards for all sheet metal 
and tubing. The present confused list- 
ing of sizes is antiquated and not up 
to standard of aircraft practice. 
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the tracing above. It shows how their engineers forever 
outlaw "Bilious Banking” by lettering the right Fafnir 
Aircraft Ball Bearings - right on the sketches! The 
push-pull tubes terminate in Fafnir KS series aircraft 
ball bearings, self-aligning to eliminate strains, sealed and 
lubricated for long life. The bell-crank and arm are 
mounted on rugged K series bearings that permit them 


to move accurately and friction-free at the pilot's 
slightest touch, through thousands of safe flying hours. 

There's a Fafnir Aircraft Ball Bearing for every spot 
on every ship, with an unquestioned quality which you 
and all other aircraft builders have recognized for over 
ten years. Letter "Fafnir” right on your sketches, 
for easier, safer flying! The Fafnir Bearing Company, 
Aircraft Division, New Britain, Connecticut. 
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THE HALL MANUFACTURING CO., TOLEDO, OHIO, II. S. A. 
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Synthetic Rubber 
Takes to the Air 

By H. M. Koelliker 

Synthetic Rubber Division, 

Chicago Rawhide Manufacturing Co. 


S YNTHETIC materials which 
combine the flexibility of rubber 
with excellent resistance to the harm- 
ful effects of oil, sunlight, oxidation 
and acids are so new and have so 
many potentialities that exploration of 
their field of application has only be- 
gun. Because of the newness of the 
art each new application is to some 
degree “custom-built” with the synthe- 
tic rubber compound adjusted to give 
the optimum desired results for that 
particular design. 

For example, a problem which re- 
cently arose was to make a diaphragm 
for an airplane engine carburetor. It 
had to be flexible, molded into a com- 
plex shape which had to be accurate in 
dimension, and had to withstand the 
harmful effects of gasoline. This 
particular design of carburetor had 
been delayed for a year because of the 
difficulty in finding a material to meet 
all the requirements. After a great 
deal of experimentation a compound 
of synthetic rubber was developed 
which solved the problem, but since 
the diaphragm had to have a uniform 
thickness of 0.011 in. it was also 
necessary to develop a molding techni- 
que which would keep out foreign 
matter ordinarily dissolved by the 
gasoline causing the diaphragm to 
leak. 

Someone recently estimated that the 
tires represent only about one-third of 
all the rubber used in an airplane. 
Other uses include de-icing equipment, 
shock cord, hose, grommets, sealing 
strips, vibration dampers, engine 
parts, electrical parts and many others. 
Today many of these parts are being 
made of synthetic rubbers and new ap- 
plications are being made because 
these materials combine the desirable 
flexibility of rubber with other quali- 
ties which heretofore were not avail- 
able. 

The natural resistance of these 
materials to oils, aging and oxidation 
is important in aircraft design because 
the airplane is almost continually ex- 
posed to weathering, extremes of tem- 
perature and climate. Also of import- 
ance are the good heat-resisting prop- 


erties of some of these synthetic 
materials and the fact that they will 
not support combustion. Taken into 
the various qualities introduce a new 
and higher material factor of safety 
which is of course important to the 
designer, and synthetic rubbers are 
being applied primarily where leather, 
fabric, metal or rubber do not perform 
satisfactorily. 

Some of the common synthetic rub- 
ber-like materials are Thiokol, Neo- 
prene. Koroseal, Perbunan and PVA. 
Each has certain outstanding charac- 
teristics along with the advantages 
outlined above which are common to 
all synthetic rubbers. 

Thiokol is particularly rubber-like 
in its characteristics. It is the most 
resistant of the synthetics to solvents 
with the exception of PVA and is 




An oil stinger ring for a rotating shaft 
has fabric facing to provide strength 


practically impervious to oxidizing 
effects of air and ozone. Having ex- 
cellent resistance to the harmful action 
of oil, gasoline and other chemicals it 
is a popular material for airplane fuel 
hose and can be used for oil at temper- 
atures up to about 225 deg. F. One 
limitation of this material is that it is 
thermoplastic and will reshape itself 
under pressure. However, this is not 
serious when the tendency to flow is 
restrained as, for example, in a vibra- 
tion damper, or when restrained by 
fabric as in the oil-slinger ring. Tend- 
ency of the material to cold flow is 
also useful in securing best sealing 
with fabric impregnated gaskets. 

Koroseal is like Thiokol in that it 
is a thermo-plastic material. Some of 
its advantages are that it resists swell- 
ing due to vegetable or mineral oils: 
it is particularly resistant to strong 
corrosives such as nitric acid, sulfuric 
acid and hydrochloric acid ; and it has 
possible maximum tensile strength of 
7,500 lb. per sq.in. While it has good 
resistance to prolonged flexing, it can- 
not be used successfully for flexing in 
hot oil, being recommended for best 
operation at temperatures less than 
150 deg. F. 

Neoprene is perhaps the best known 
of the group because of its longer 
history which began under the trade 
name “Duprene". In addition to the 
properties possessed by all synthetic 
rubberlike materials, it has good re- 
sistance to abrasion, good damping 
properties and good resistance to heat. 
In the latter Neoprene excels other 
synthetics as certain of its compounds 
do not begin to harden until tempera- 
tures of 300 deg. F. and above are 
reached after which it eventually fails 
by embrittlement. Tensile strength 
varies from 200 to 4,000 lb. per sq.in. 
depending on compounding. Molded 
flexible couplings between airplane 
engine magneto and its drive are made 
of this material. Neoprene impreg- 
nated cotton fabric is used as sealing 
tape for floats and gas tanks. Recently 
neoprene impregnated cotton fabric 
cells have been used to line gasoline 
tanks. Molded neoprene and felt com- 
binations arc applicable as grease 
seals. Carburetor seats are being 
made of this material because it not 
only resists the action of gasoline but 
its rubber-like characteristics make for 
positive and noiseless seating. 

Perbunan, originally developed in 
Germany and used in some forms for 
tires, is to be available in this country 
in about a year. It, too, possesses the 
general qualities of synthetic rubbers 
particularly as regards resistance to 
deterioration by oils. Also, it has good 
(Turn to page 125 ) 



FOR SMOOTH, ECONOMICAL, DEPENDABLE POWER 

Now Luscombe joins the parade of Lycoming 
power! These sleek, all-metal light planes are 
now available with the Lycoming 65 h.p. engine. 
Just as more and more Taylorcrafts, Aeroncas and 
Piper Cubs are flying the skyways "powered by 
Lycoming' ' , so is the championship performance 
of this alert, responsive, dependable engine now 
at the finger tips of Luscombe pilots. A revela- 
tion in aircraft engine smoothness and quietness 
awaits you . . . behind a Lycoming, at your local 


LYCOMING “65" IN THE ALL-METAL LUSCOMBE 

The Lycoming 65-horsepower engine as installed 
in the new all-metal Luscombe. Lycoming four- 
cylinder, horizontally opposed, air-cooled en- 
gines are available for light planes in 50, 55, 65 
or 75 horsepower, with single or dual ignition. 


airport. Fly it! Feel the difference! 

FREE LITERATURE: Illustrated folders on Lycoming 
light-plane engines may be obtained from all Luscombe, 
Taylorcraft, Acronca and Piper dealers. Or write Dept. 
A440, Lycoming Division, Aviation Manufacturing Corp., 
Williamsport, Penna., U. S. A. Cable Address: Aviatcor. 


YOU CAN RELY ON 


LYCOMING 



FOR MILITARY AND CIVILIAN TRAINERS ★ FOR PRIVATE AND COMMERCIAL PLANES 
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Dragonfly 

RYAN 

YO-51 



of 975 lb. per hp. and a power loading 
of about 9.3 lb. per hp. Thus with 
such relatively low wing and power 
loadings the plane would have a wide 
speed range, when used with or with- 
out slots and flaps. Estimates on this 
are from about 45 m.p.h. landing speed 
(slots and flaps closed) to 150 m.p.h. 
top speed. Obviously, with slots and 
flaps functioning, the landing speed 

low as 25 m.p.h. in still air, which 
means that the plane can virtually 

if there is a slight breeze blowing, and 
can take-off with almost zero run. 
Observations have shown this to be 

move about with normal high speed, 
but can drop into and climb out of ex- 
tremely rugged terrain. Thus mili- 
tary advantages, both for observation 
and liaison work are numerous, and it 
should be expected also that such 
planes will find a place in the private 
and commercial field in the near 

Effectiveness of the Ryan slot and 
flap system is greatly increased by the 
fact that it extends for the full length 
of the wing, which is mounted well 
above the fuselage on cabane struts. 
Flaps are of the Fowler type, and are 
approximately 40 per cent of the total 
normal wing area, amounting to a 
retractable wing which, when ex- 
tended, is slotted and set at a high 
angle of incidence. No information 
on the aileron system has been re- 
leased, but indications are that it in- 
volves an upper-surface form of lat- 
eral control, only. 

Construction of the ''Dragonfly** 
follows conventional pratice, with 
semi-moncoque sheet aluminum fuse- 


which is of welded steel tube frame- 
work; wood wing structure with two 
spars and two struts, the wing being 
straight across, and constructed in two 
panels which are pin jointed to the 
cabane struts. The entire upper sur- 
face of the wing is covered with ply- 
wood, and the lower surface also to 
a point 8jr in. back of the center line 
of the rear spar. Control surfaces are 
of aluminum alloy framework with 
fabric covering. A striking feature 
of the plane is its wide tread landing 
gear with long stroke shock absorbing 

vertical landings. 

Reason for name "Flying Motor- 
cycle” is that it is intended to displace 


porting Army staff officers from place 
to place in zones of military action, 
especially during a campaign which 
might find important troop movements 
in progress in areas not served by 
highways, or where the highways 
were choked with transport vehicles. 
Such planes are reported to have been 
used widely in Poland by the German 
army during the recent “Blitzkreig” 
there, and no doubt played their part 
in the amazing display of high-speed 
military maneuvers which the world 
witnessed. Such a plane also has great 
possibilities for private flying and the 
lessons learned from its observation 
may have broad application to many 
airplane designs. 





PORTERFIELD 
Trainer For 1940 

By F. B. Johnson 

Chief Engineer, Porterfield Aircraft Corporation 




W ITH so much attention being 
focused on safety features being 
built into light planes it is worth not- 
ing when a ship can recover in less 
than a turn from a six spin turn, when 
controls are released. Such is one of 
the performance characteristics of the 
new Porterfield Trainer, Model CP-65. 
The new ship although a development 
of the predecessor, Model CP-50, has 
been completely re-engineered and the 
following description explains some 
of the engineering changes. 

The wing has been increased in 
strength by 30 per cent having spars 
of solid spruce with spruce and ply- 
wood reinforcements. Ribs are of the 
rigid truss type with plywood gussets 
nailed and glued in place. The ailerons 
are slotted using box spar construc- 
tion with spruce and plywood. Two 
and one half pounds of lead in the 
outer leading edges provides a high 
degree of dynamic balance. 

The horizontal surfaces have been 
re-designed and are of chrome molyb- 
denum tubing spars, and mild steel 
channel ribs. They have been static 
tested with a load of over 850 lbs. 
Fuselage and fin are covered together, 
which forms a clean fairing at the 
intersection of the surfaces. A needle 
bearing is used at the elevator horn 
to take the cable loads with a minimum 
of wear and friction. 

The fuselage, of conventional 
welded steel tubing, has been built for 
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easy maintenance. All longerons and 
members around the cabin are of 
chrome molybdenum steel tubing, and 
the door has been re-designed to pre- 
vent drafts. The model 65 is finished 
with eight coats of dope. The De- 
Luxe models have hand rubbed fusel- 
age and tail surfaces. Conventional 
inspection hand holes and grommets 
obviate the necessity of cutting the 
fabric for periodic inspections. The 
Control System is completely dual 
even to the dual brake pedals and 
dual fuel shut-off controls. The land- 
ing gear utilizes six rubber discs, in 
compression, as a shock absorbing ele- 
ment. Six inches vertical deflection 
is provided, and much of the energy 
absorbed is by friction, which to- 
gether with a landing angle of 10 de- 
grees prevents any tendency to bounce 
or porpoise. A six inch tail wheel, 
either full swivel or steerable, has been 

The 1940 Porterfield is available 
with any of the Continental or Lycom- 
ing engines of 50, 55 or 65 h.p. 

The following performance is ob- 
tained with a full load, without pants 

or special streamlining. 


High Speed 108 mph 

Cruising Speed — 81% of Rated 

Power 97 mph 

Cruising Speed at 6000 ft.— 80% 

of Rated Power 103 mph 

Rate of Climb — Sea Level. 700 ft per min. 
Take-off and Clear 50 ft. Obstacle 

(Still Air) 320 yds. 

Stalling Speed 37 mph 

Range 320 miles 

Specifications 

Length 22 ft 8 in. 

Span 34 it 9 in 

Whig Area 169 sq.ft 

Weight Empty. Standard Equip. 


Useful Load =00 ih 

Gross Weight 1160 Ih 

Baggage Capacity. 40 ih 




SPEED! 

FIRE POWER! 
VISION! 

MANEUVERABILITY ! 


BELL AlRACOBRAS NOS IN PRODUCTION 
FOR THE 

UNITED STATES ARMY AIR CORPS 


BELL 

AIRCRAFT CORPORATION 

BUFFALO, N. Y., U.S. A. 
" WINGS FOR THE COBRA” 





Here comes your morning mail 


Whether or not you fly as a passenger, you, too, have an im- 
portant stake in aviation. Overseas mail reaches your desk in 
days instead of weeks. Your check from the coast clears over- 
night. Your morning paper carries pictures taken the day be- 
fore in a city 3,000 miles away. In a hundred different ways 
your life is affected by this miracle of modern transportation. 
And Sperry’s continuous development of finer instruments for 
navigation and flight control is contributing not only to aviation 
-but to the comfort, convenience and security of your daily life. 


SPERRY GYROSCOPE COMPANY, Inc 



Johansen JA-2 


w 


ITH 


J merit the consideration of pros- 
pective lightplane purchasers, the 
Johansen JA-2 two-place, side-by-side, 
low wing monoplane has made its 
bow on the West Coast at Los Angeles. 
Calif. Flight tests have been made 
with the 40 h.p. Continental engine 
and have served to demonstrate the 
favorable flying characteristics and 
performance of the plane, but the pro- 
duction model will be offered with a 

50 h.p. engine. 

Designed to compete in the lowest 
price range of the lightplane Held, 
the Johansen incorporates a number of 
big plane features, such as the full 
cantilever wing with monospar struc- 
ture. Low manufacturing cost has 
been achieved through use of a sim- 
plified wood structure throughout. 
The fuselage is a simple cone, of oval 
cross section back of the cabin, with 
four spruce stringers, and spruce 
bulkheads, covered with three ply ma- 
hogany “plastic’’ bounded plywood. 
The monospar wing is plywood 
covered forward of the spar and cloth 
covered in rear of the spar. The 
engine is mounted direct to the wood 
fuselage structure at the upper mount 
holes, and by means of a simple steel 
tube strut arrangement to the lower 
support points, permitting very quick 
removal or attachment of the engine. 

vibration absorbing medium. Full 
accessibility for inspection and main- 
tenance is provided by an automobile 
type cowl around the lower portion of 
the engine compartment. 

Landing gear is of conventional 
tripod strut type, fixed, with shock 
cord shock absorbing units. A steer- 
able tail wheel is provided at the rear. 
Entrance to the cabin is by means 


of a large folding door at the left 
side which raises upward. Ample 
room is provided for two targe people. 
Vision is excellent, and the noise level 
has been materially reduced by the 
wood construction. Specifications of 
the plane, and performance figures 
based on flight tests, are given by the 
manufacturer as follows : 

Model Johansen JA-2 

Type — Cantilever low-wing monoplane 

Capacity Pilot ami passenger (dual 

controls) 

Dimensions : 

Length 21 ft 7 In. 

Height 6 ft. 9 in. 

Wing Area 165 sq.ft 


on'...... ....... 

Baggage. . 

Wing loading 
Power loading . . 
Performance: with p 
Continental A-40-4 , 
High speed . 
Cruising speed . . 
lauding speed . 

Climb (initial) 

Service ceiling . 
Cruising range . 


. . .6.56 lb /sq.ft 
. 2620 lh./hp 

40 h.p 

.... .85 mph 
— 73 mph 

35 mph 

. . . .450 ft/rnin 

250°°. (l 


Instruments : 

Tachometer, oil pressure gauge, oil tem- 
perature gauge, altimeter, air speed 
indicator, fuel gauge. 

Tires— Goodyear Airwheels 18 .\ 8 x 3. 
Propeller— Sensenich Brothers. 


Briegleb Glider 


R ounding out its line of saii- 
planing equipment the Briegleb 
Aircraft Company, Van Nuys, Calif., 
builders of the popular Briegleb util- 
ity sailplane, has recently added a 




: for I 


advanced soaring pilot. Following 
closely the design of the original Brie- 
gleb utility, the new sailplane is of 
conventional construction, with steel 
tube fuselage structure, cloth covered, 
and wood wing, strut braced and 
cloth covered. The high performance 
sailplane has a two-spar wing with 
double strut bracing. Span is 40 ft. 
3 in., wing area 123 sq.ft., empty 
weight 230 lbs., weight loaded 420 
lbs., and wing loading 3.4 Ibs./sq.ft. 
German type spoilers arc incorporated 
in the wing to cut down landing float. 
Stalling speed is approximately 30 
mph. The wing is straight across 
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the Birdmeift Perch 






}LEETWINGS ENGINEERING is playing 
important part in the development of 
Stainless Steel and Aluminum Fixed and Movable 
Surfaces, also Hydraulic Valve Equipment for 
the aviation industry. 

Thoroughly experienced in the exacting require- 
ments of aircraft building and fully equipped to 
meet the demands of military and commercial 
manufacturers, thus definitely assuring prompt 
and dependable delivery schedules. 

DESIGN • ENGINEERING 
FABRICATION 


FL E ETWIN&S 
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BUYER’S LOG BOOK 

What's New in Accessories, Materials, Supplies, and Equipment 


Resembling a lng base pneumatic tire in appearance, a new small cushion wheel 
with non-skid tread is offered by The Geneva Metal Wheel Company, Geneva, 
Ohio. The rubber stock is similar to solid rubber but is more resilient. Elimin- 
ating punctures and inflation service, this little wheel is offered for lightplane 
tailwheel service. Tire size is 6x2.00 in.— Aviation, April, 1940. 

Throwing new light on new problems might well be the sales theme of the 
Berger Manufacturing Division of the Republic Steel Corp., Canton, Ohio, in 
selling their Parabolume ceiling lighting unit to aircraft office executives, draft- 
ing room personnel, etc. The new unit is a simple development of the parabolic 
reflector, which lies flat against the ceiling of office, drafting room, or shop, 
and directs light evenly over a wide area from a central light source by means of 
reflector vanes arranged in a suitable frame and attached to the ceiling in 
such a way as to cover all, or a large part of the ceiling area. The effect is to 
make of the entire ceiling an efficient light reflecting and directing medium, in 
conjunction with suitable indirect light sources of rather conventional tvpes. — 
Aviation, April, 1940. 


Combining the qualities of a universal cutter grinder and a precision surface 
grinder in a single machine, the new DoAll Grinder developed by Continental 
Machines, Inc., Minneapolis, Minn, should find wide application in aircraft 
machine work, where versatility of tooling is so important.— Aviation. April, 
1940. 


Numerous refinements are incorporated in the 1940 line of Ace spot welders 
offered by the Pier Equipment Manufacturing Company, Benton Harbor, Michi- 
gan. Rather than trying to describe all these features we are suggesting instead 
that you write them direct for their complete catalog on this equipment, ns it 
gives details which could not be adequately covered here.— Aviation, April. 1940. 

Designed to withstand the shock of being run over bv the largest aircraft, a 
new runway marker light offered by Pyle-National Company, Chicago. III., meets 
the latest CAA specifications in both materials and performance. The light 
fixture is completely enclosed and scaled against dirt and moisture. The exterior 
is so designed that no dirt can accumulate over the glassware, vet the height is 
only two inches above ground level. The body of the fixture is provided with 
large wiring space for ease of installation. — Aviation, April, 1940. 

Specially designed for aircraft and other light production work, the new Ox- 
weld oxy-acetylene welding blowpipe— Type W-29— has a wide field of usefulness 
in welding metals up to £ in. thick. Its light weight (15 oz.1, small size, and 
slender lines make it particularly suitable for welding in inaccessible places. It 
is ruggedly constructed, however, and features increased flashback resistance, 
greater valve capacity than usual for blowpipes of this size, small size screw type 
hose connections on the blowpipe handle, and eight different welding tips. 
Further information may be obtained from the manufacturer, The Linde Mr 
Products Company, 30 E. 42nd St., New York, N. Y.— Aviation. April. 19411. 


A special aviation enamel developed by the Glidden Company, of Toledo. 
Ohio, is offered under the trade name One-Coat Airplane Finish, and offers 
the double advantages of light weight and fast handling. One-Coat Finish 
is out of dust in 20 minutes and may be handled in two hours. It is claimed 
to be more durable and adhesive than lacquer, yet produces a desirable high- 
luster finish, is tough and elastic and shows high resistance to vibration and 
skin friction. Spray applied solidly in one coat over bare, unprimed dural or 
aluminum, this finish is impervious to gasoline and lubricating oils and, after 
a period of use-hardening, is unaffected by corrosive anti-freeze compounds. 

— Aviatiov A tirit 1 0.1// 
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A light-weight Rivet Squeezer has been introduced by the Independent Pneu- 
matic Tool Co. for aircraft rivet squeezing of ft in. dural and aluminum rivets. 
It is just 12 in. long and weighs 71 lbs. Designated the Thor PRS-1 rivet 
squeezer, the new tool is intended for quick changing of yokes, plungers, and 
clippings, without dismantling the tool. In the Thor squeezer the plunger can 
be installed and removed without using any tools by simply pushing the plunger 
holder backwards with the fingers to automatically release the plunger. A 
pressure regulator permits the operator to drive both short and long rivets 
without changing the yoke or plunger. A stroke regulator quickly adjustable for 
different strokes facilitates speed in riveting. — Aviation, April, 1940. 

Streamlined to aid working in restricted positions, and to protect the machine 
from damage in the event of bumps, the new CP universal electric drill offered 
by the Chicago Pneumatic Tool Company, New York, is designed for metal or 
wood drilling up to i in. capacity. The drill has been designed for unusual 
resistance to wear and abuse. It may also be used as a screw driver or nut 
runner. — Aviation, April, 1940. 

Of interest to airlines, airports, and anyone requiring a compact industrial 
tractor, is the new Model "IB" machine announced by Allis-Chalmers Manu- 
facturing Company, Milwaukee. Wise. With 13.5 drawbar h.p., and weighing 
2140 lbs., this versatile mechanical mule sets low to the ground and has the 
stability and power to do an all-around job under extreme conditions of terrain 
and weather. — Aviation, April, 1940 

A whole new technique of thread machining has developed as a result of air- 
craft requirements for better, stronger, threads on engine cylinder studs. Out of 
this problem developed the ground thread and as a result ground threads have 
become widely adopted as they appear to have the finest thread finish obtainable. 
Special grinding wheels developed by the Carborundum Company have made it 
possible to grind internal as well as external threads on a wide range of appli- 
cations to aircraft and other work. — Aviation, April, 1940. 

More working strokes per hour are achieved in the latest models of Niagara 
Power Squaring Shears through more convenient arrangement of controls and 
gages, full visibility of cutting line, instant acting 14-point engagement sleeve 
clutch, complete accessibility of the shear at the rear (poetry), as well as 
increased operating speed of the shear itself. Produced by the Niagara Machine 
& Tool Works, Buffalo, N. Y., this line of shears has numerous other features 
which will recommend them to aircraft people. — Aviation, April, 1940. 

Application of die casting to aviation production problems has brought rapid 
development of pressure die casting machinery. Latest such machine to be 
announced is a self contained fully hydraulic pressure die casting machine, 
Model 200, for die casting of aluminum, zinc, and brass alloys, offered by the 
Dycast Products Division of Monarch Aluminum Mfg. Company, Cleveland, 
Ohio. The Monarch die casting machine provides a die opening of 12 in. 
and a die space of 12 in. to 32 in. It will operate at the rate of 600 shots 
per hour at a pressure per square inch ranging up to 16,000 lb., with a 
locking pressure of 250 tons. Floor space occupied is 60 by 186 inches and 
weight is 18,000 lb. Capacity of the melting pot is 250 lb. of aluminum, or 
750 lb. of zinc or brass. A great many features have been incorporated in this 
machine as the result of years of die casting experience by the manufacturer. 
Aviation, April, 1940. 



Niagara Power Squaring Shears in sizes from 10 gage to % in 
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Aircraft Keynotes U. S. Foreign Policy 

(Story on page 87) 


NATIONAL 


Giro Designers Compete 

Washington (Aviation Bu- 
reau) — Probably no aircraft 
ever created as much inte: 
and proved out as well, and 
less in demand than the a 
giro. But just as the Navy is 
now in the process of rescuing 
lighter-than-air, which came 
near oblivion though it showed 
great merit, so the Air Corps ' 
sponsoring a government mo’ 
to make sure that the rotary 
wing principle is made full 
of. 

On April 22 the Air Corps 
will receive proposals from any 
qualified rotary wing builder 
and designer. Helicopter de- 
signs or machines will be wel- 
comed. Awards for further ex- 
periment or construction can be 
made to several “bidders.” One 
entrant in the contest might get 
an order for several machines, 
or several entrants might get 
orders for one. This contest 
a followup on an appropriation 
by Congress under which sev- 
eral government departments 
are authorized to use rotary 
wing craft experimentally to de- 
termine new uses. 

Meanwhile, Kellett Autogiro 
Corporation, which showed losses 
in 1938-39, is supporting it- 
self by manufacturing parts 
for other airplane manufac- 
turers. Company's current un- 
filled orders total $405,000, the 
biggest in its history. Thus the 
possessors of valuable rotary 
wing experience are standing 

product can be marketed. 


Private Air Safety 

Again in February a majori , 
of fatal accidents analyzed by 
the Air Safety Board were 
caused by spinning or stalling 
and diving. During the moi " 
205 accidents were reported, 
eluding two airline accidents of 
minor nature. Of the 203 
airline mishaps, 23 involved fa- 
talities, 12 resulting from spins 
and stalls. 

Tom Hardin, chairman of the 
board, said that this ratio of 
stall fatalities (about 50 per 
cent) is inordinately high. It 
has been running that way for 
about a year and a half. Nearly 
all are due to the pilots lack of 
skill, combined with the vulner- 
ability of the aircraft to such 
behavior. Both of these factors 
are too frequently aggravated 
by show-off or reckless flying. 
The skill of private flyers never 



FRANCE HOPES 
Trans-Atfantic route next yea 
hoisted aboard a barge at Sart 
sembly plant. It will carry 2C 

will equal that of professionals. 
Therefore, increased use of spin- 
proof planes, which can be built 
today, should be encouraged. 

Several years ago Gene Vidal, 
head of the old Bureau of Air 
Commerce, made a plea for fool- 
proof airplanes instead of the 
conventional “pilot's” plane 
which dominates private flying. 
His effort brought him nothing 
but grief. The other day Tom 
Hardin, chairman of the free 
and independent Air Safety 
Board, made a similar plea. 
Many a manufacturer and po- 
litician will writhe in pain, but, 
regardless of the merit of Mr. 
Hardin’s argument, he cannot 
be attacked as Vidal was. He 
says that the Advisory Commit- 
tee, for one, is working on a 
spin-proof plane. So the battle 
between the “speed" school and 
the “box-kite” school goes on. 


No Man’s Airport 

As completion of Gravelly 
Point airport draws near, it oc- 
curs to Washington’s merry men 
that no authority has been 
designated to run it. You will 
recall that, after Congress had 
jawed about the old field for 
years, our go-getting Mr. 
Roosevelt took over one day and 
said: Let there be an airport! 

The civil air law puts the 
CAA administrator in charge of 
airways facilities. But what 
about the land and the build- 
ings? There is the National 
Parks Service, which reigns over 
public lands in the District and 


elsewhere. There is the Public 
Building Administration, which 
is what it sounds like. Suppose 
a triumvirate of those 
agencies and Mr. Hester are 
in the control tower. And . 
pose one of them wants to 1 
an air show and the other 
would rather fly a kite. Only 


r other will be di 


* th 
someth 


Meanwhile, Gravelly Point 
will have to have a manager 
the person of some one man, and 
some mighty important people 
are nominating Col. Sumpter 
Smith, who is superintending 

well. 


Segregate Airplanes? 

The boys (and girls) of the 
Private Fliers Association con- 
tend that aircraft should be di- 
vided into the same categories 
as pilots : scheduled, non-sche- 
duled, commercial, private, and 
instruction. If adopted by the 
CAA, says Bill Brinekerhoff, 
PFA's scribe, “the way will be 
clear to eliminate weight classes 
for private fliers, and, more im- 
portant, cost of private air- 
planes in the long run should 
be reduced.” 

Brinekerhoff also asserts that 
the CAA “will be obliged to 
simplify certification of pilots 
material way by delegating 
that authority to instructor 
pilots rerated for the college 
pilot training program." Air- 
craft, he declares, will receive 


certificate renewals through 
certain mechanics or service or- 
ganizations. The PFA believes 
it’s the only way to handle the 
rapidly growing number of 
pilots and craft, "unless by an 
impossibly large increase in the 
number of CAA inspectors.” 

Safety Council 
Gives Awards 

Five airlines were given annual 
awards of the National Safety 
Council in New York. While it 
was emphasized that all four 
major lines in the Class A 
group, American, Eastern, TWA 
and United had flown the en- 
tire year without a fatal acci- 
dent, annual awards went to 
American for having flown 
633,802,388 passenger miles, 
now more than four years 
of clear record; and to Eastern 
for a record of having flown 
213,829,314 passenger miles 
without a passenger fatality. 

In Group B, airlines operating 
two million but less than 50 
million passenger miles an- 
nually, Pennsylvania-Central re- 
ceived an award for having 
flown 95,516,221 passenger miles 
without a passenger or crew 


Spot Checking 

Aircraft export investigation by 
Congress was squelched by 
Roosevelt who asserts power as 
boss of the Army and of foreign 
relations. He says military 
secrets are being kept. 
5125,000,000 airport program is 
proposed by Senator McCarran. 
It follows the NAA program. 
See page 79. 

Bell delivers first YFM-1 twin- 
engine pusher to the Army, 
rated 400 mph. 

GH<? Air Force develops light 
bombardment, changes from at- 
tack to medium bombers. 

Three-cent air post cords pro- 


Second class air tra 

posed by United, which asks 
CAA for 25% cut on California 
routes; would use Boeing planes. 
Washington hears Germany is 
launching a building program to 
off-set Allies' purchases of air- 
craft from the United States. 


Northwest Airlines received 
a Group B. award for having 
flown 38,496,471 passenger miles 
without a passenger fatality. 

Continental Air Lines, 
Group C, operating less th: 
two million passenger miles, re-j 
ceived an award for having 
flown 12,583,990 passenger miles 
without a passenger fatality. 

Atlantic Division of Pan! 
American Airways was given 
special commendation for i 
100 crossings of the Atlantic 
without a fatality. 

For A Worthy 99er 

By September, the Ninety- 
Nines expect to have their 
Amelia Earhart Scholarship 
Fund ready for use. The flying| 
women of New York-New Jer- 
sey contributed their share 
through an aviation ball. Out in( 
Ohio, the All-Ohio chapter held! 
a linen and candy sale. In Min- 
neapolis, the 99 girls raffled an 
airline ride for their money- 
raising part of the Earhart 
Scholarship Fund. 

The fund, to provide a flight 
scholarship for a worthy girl, is 
growing. 

NAA’s Airport Program 

Gill Robb Wilson, N. A. A.’s 
new president, wants his organ- 
ization to sponsor a federal- 
state airport program. At the 
March meeting of the executive 
committee, Wilson’s plan 
approved by the new N. 1 
committeemen. The plan 
vides administration by 
CAA and the division of 
between the nation and 


peases where landing areas, 
maintenance and navigational 
facilities are involved, with com- 
munities financing buildings 
and facilities directly related 
to local needs, would be worked 
out, under the plan, with the 
federal government paying the 

According to the N. A. A., the 
program would have funds allo- 
cated by the CAA through state 
aviation departments. It would 
provide for a “formula, arrived 
at through consideration of the 
populations to be served, the 
size and number of planes to be 
provided for, the relative claims 
of scheduled and noil-scheduled 
operators, etc.” 

One of many questions dis- 
cussed at the New Orleans con- 
vention of the N. A. A. in Janu- 
ary, the program also urges the 
establishment of aviation com- : 
missions ^ in states not having 

The N. A. A. also announced 
that May 27 and 28 will herald 
the 1940 National Aviation 
Forum. Tom Beck, New York 
publisher, will chairman the 
meeting to be held at the De- 
partment of Commerce Audi- 
torium in Washington. An air 
show at Bolling Field is planned 
simultaneously. 

Another step of Wilson's new 
administration is the removal of 
N. A. A.'s headquarters from 
Dupont Circle to the Willard 
Hotel in Washington, April 1. 


Sperry Gyroscope has made a 
flying laboratory of its new 
twin-engine Lockheed ; instru- 
ment panel is designed for quick 
interchange of instruments, and 
desk and work bench are pro- 
vided for researchers; special 
cupolas facilitate astronomical 
checking of navigation aids. 



THE WASHINGTON 
WINDSOCK 

by BLAINE STUBBLEFIELD | 

Airlines Raid the Air Corps 

Raiding the Army tor pilots is the newest way of getting 
them for the air lines. At least one, maybe several, flight- 
masters arc out, doing the training stations with persuasive 
talks on the joys of the aerial bus business. You can always 
get a good pilot from the right-hand seat, but then you 
have to fill that seat. It takes a nice line of talk. Those 
Army boys visualize a growing U. S. air power; promo- 
tion; a tolerant pay-master; flashy equipment to fly; trips 
to glamorous lands; maybe a rollicking war for the swash- 
bucklers, if any; eventual retirement with pay. 

Amendment of the Walsh-Healey Act, which now puts labor 
standards on public contracts of $10,000 or more, would be 
of no little concern to the aircraft industry, especially in 
this era of sub-contracting. The proposed amendments 
would not only blacklist manufacturers who violate the 
Labor Relations Act, but would reduce the $10,000 minimum 
to $4000 or $2000. Chances of enactment seem small though, 
because War and Navy Departments don’t want any more 
interference with the procurement programs just now; and 
the Administration already has indigestion from the NLRB 


The Bookkeeping of the credit card system is getting bur- 
densome, and traffic gossip is that a central accounting of- 
fice might soon be set up to handle the job. Some sales, 
what with passing the passenger from hand to hand, and 
checking back for credit on the sale, look like low comedy 
in retrospect. One thing that makes the system stay put 
is that despite a reasonable amount of explaining, many 
people still think they have to ride on the line that sold them 
the card. An attractive misunderstanding for lines that 
have a lot of cards out. Incidentally, many folks still think 
they can borrow somebody’s card for a trip; they don't 
believe it when told that they can’t; and that makes the 
little pasteboards hard to sell. 

People who don’t need iobt can always get them. The War 
Department called in the National Academy of Science to 
make an exhaustive study of defense aircraft production, 
with reference to unit cost and possible plant expansion. 
Congress appropriated $50,000 for the purpose. The Acad- 
emy was selected because it did a bang-up report on instru- 
ment landing systems for President Roosevelt. Everybody 
will reach for the Academy's yardstick figures when they're 

Word reaches here that the whole airplane attack plan of 
the Germans has been upset by a shift of British shipping 
from the North Sea and the Channel to the West coast. 
It's several hundred miles farther and the bomber convoy 
can’t fly that far and back. Germany is building new light 
convoys that can, but the advantage will be with the Brit- 
ish, who will meet attack with light fuel loads. 

While the Allies were losing an appeal for standardization 
of American export airplanes on three basic designs, they 
had to make changes on their own production lines. Appli- 
cation of armor to protect crew and engine became manda- 
tory. The armor is not very thick, but it’s angled to de- 
flect .30 caliber bullets. Military experts here interpret the 
armor as a tightening of opinion on expendability of pilots. 
Another change Europe had to make on the run was self- 
sealing bladder gas tanks. . . . Though .50 caliber air 
machine guns are being built widely, we hear there are 
none in battle yet, but soon will be. 
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will demand even greater 
stamina and dependability 
from materials and equipment. 

and tomorrow's control cord. . . 
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exacting requirements, 
for Roebling Research is busy today 
with tomorrow's aircraft control problems. 



JOHN A. ROEBLING'S SONS CO. 


AS OTHERS FLY IT 


Nazis Take Off with Ether 

Don't forget that the Italians are still in the export busi- 
ness. As the only European neutrals with a big time avia- 
tion industry they're in a nice spot to turn about as much 
business in military and commercial ships as they want to 
take on. One country they've been going after in a big way 
lately is Japan. The recent goodwill flights back and forth 
between them is being followed by Italian-organised 
exhibitions in the large Japanese cities and even in Man- 
chukuo. The Japanese have already thrown them some 
business, such as the Savoia Marchettis for the Tokyo-Bang- 
kok line mentioned here earlier. There’s been a lot of talk 
recently about Belgium's plans to place some military orders 
there; she’s been one of Italy's steadiest customers for 
commercial ships. Another story is that Norway, which 
already has some Bredas, will swap a big load of codfish for 
military planes. 

Italy'! biggest export opportunity is of course in selling to 
the boys already in the war, but down that alley there are 
plenty of political bumps. The British aeronautical press 
has recently been running little notes on how the Italians 
are pretty near and build very nice airplanes and aren’t 
such bad fellows after all — all of which has smelled like 
building up the home folks for news of substantial orders 
with them as part of the big commercial agreement that’s 
been expected for some time. It looks now as if they intended 
to, but that Mr. Mussolini, while perfectly willing to send 
them plenty of such products as garlic and olive oil, drew 
the line at armament. Beside the obvious hitch that this 
might have been a little embarrassing in view of Italy’s 
official position in the international lineup, there is the 
rumored one that the biggest part of the deal was for 
engines that would eventually have wound up with the 
French, who certainly can’t be counted as loyal Mussolini 
rooters. 

Another angle on fuel injection in German engines comes 
from the stories being brought out of Poland by those who 
had a good look at the German air force in action. Accord- 
ing to them Polish attacks on German-occupied fields were 
often broken up because the Germans used to jump into 
parked fighters and take off without hanging around to 
warm up their engines. Captured Messerschmitts, accord- 
ing to this version, were found to have two small auxiliary 
tanks that made this stunt possible. For starting, which 
is done electrically, a mixture of ether and gasoline is injec- 
ted, which gets things going in a hurry. Then the pilot 
switches over to another tank with a mixture of gasoline and 
lubricating oil, and takes off right away. After he’s been 
going long enough for his engine to come up to temperature, 
he switches over again to draw on his main fuel tanks. 
With this system the Germans are said to have made full 
throttle takeoffs with cold motors as a regular routine prac- 
tise, but the Polish stories also claim that they had plenty 
of trouble with their fuel injection pumps, which demanded 
a lot of maintenance under service conditions. 

Thero are lignt that tho French are loosening up a little on 
letting neutral lines into France. There's no talk of letting 
them run clear across the country, but they'll evidently be 
allowed in far enough to shorten considerably the surface 
travel stretches now required. SABENA, which had its 
whole connection between Belgium and the Congo knocked 
out, has finally received permission to come north into 
Marseilles. It will run in pool with Air Afrique, each line 
sending out a round trip per week. KLM is also said to be 
in line for permits that would lop a day off the present 
Amsterdam-Naples train ride. In the north, according to 
these rumors, the Dutch would be allowed to fly as far as 
Dieppe on the coast, while in the south they could come 
over from Naples to Marseilles, leaving only the trip across 
France to be made by rail. 



THE LARGEST PEACE TIME ORDER for training planes has 
been claimed by the Stearman Aircraft Division of the Boeing 
Airplane Company. In addition to the order for PT-13B pri- 
mary trainers for the Army South American orders are also 
coming in. 


Foreign Markets 

J. Rufsell Hancock, Ltd., 49 

Courtenay Place, Wellington, 
New Zealand, is interested in 
representing manufacturers of 
aircraft and accessories. They 
cover all of New Zealand and 
have a branch in Melbourne, 
Australia, operate on a com- 
mission basis only, representing 
well-known manufacturers, such 
as Thermoid Co., Trenton, N. J., 
Weaver Mfg. Co., Springfield, 
111., Brunner Mfg. Co., Utica, 
N. Y., David Coe, 75 West St., 
New York City. 

Casa Americana Ltda., Apart- 
ado Postal 1208, Loanda, An- 
gola, Port, W. Africa. Im- 
porters and Distributors. Es- 
tablished in 1924, stated capital 
J 20,000. References : General 
Motors Overseas Corp., 1775 
Broadway, New York 
U. S. Rubber Export Co., 
Broadway, N. Y., Pittsburgh 
Plate Glass Co., Newark, N. J., 
Shaler Co., Waupun, Wis. 

Jos. Avondi, Emiel Verreess- 
treet 19/21, Tumhout, Bel- 
gium, would like to be placed 
in touch with manufacturers of 
aircraft and aircraft supplies. 
Established in 1904, stated cap 
ital $111,000. References: Dia 
mond T Motor Car Co., Chicago 
Cleveland Welding Co., Cleve 
land. Guaranty Trust Co., N. Y 
(Antwerp Branch). 

West Coast Business 

'; to the staff of Vega 
plane Co. as that firm expands 
"s activities, according to an- 
nouncement of H. E. Ryker, 
general manager. 

Approximately $100,000 in 


equipment has been added to 
Vega Facilities, and personnel 
has been expanded from 400 to 
about 700 men. Current back- 
in excess of $2,500,00. 

Despite deliveries at a rate in 
excess of $100,000 per month, 
compared to $62,000 monthly 
during 1939, the backlog of 
Solar Aircraft Co., San Diego 
parts manufacturer, has jumped 
to an all-time high of $1,250,000 
acording to Edmund T. Price, 
president. 

Aircraft Accessories Corp.. 

Glendale, Calif., has achieved a 
400 per cent increase in its pro- 
duction facilities through pur- 
chase of the completely equipped 
machine shop of the C. H. Q 
Securities, Inc., located near its 
present plant. 


Sperry Gyroscope Ci 
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405,136 tor airplane 
Grumman Aircraft Engineering 
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d Aircraft Corp., E 
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MANUFACTURING 


Foreign Policy 
Governs Aircraft 

The Administration is mak- 
ing the aircraft industry into a 
powerful instrument of national 
policy. Congressmen get only 
brief glimpses of the procedure 
by which the Administration 
moves toward that end. There- 
fore, Capitol Hill is suspicious. 


And it 


that is 


ting off all the fireworks 
release for export of advanced 
airplane types and 
cost of war planes for home de- 
fense. Sensational stories of al- 
tercations between the military, 
the Treasury, and the industry 
are partly true but are not im- 
portant, except that the facts 
work into the open as one sii’ 
tattles on the other. 

What Congress will find, if 
probes below the surface, is 
well-coordinated policy, bui 
around three objectives: 

1. Help the Allies fight the 
war by sending them enough 
planes to overtop Germany- 
maybe 2,000 to 3,000 a month. 

2. Make the Allies pay for the 
creation in this country of the 
biggest aircraft production plant 
in the world — a plant which will 
ultimately give this country a 
terrific leverage in questions of 

3. Maintain the superiority of 
our own air force by holding 
back our most advanced models 
except to the extent necessary: 

(a) to prevent the Allies being 
outclassed by the Germans; and 

(b) to keep the Allies from look- 
ing to other sources — Italy or 
a new Canadian industry — for 

It was the last point that pre- 
cipitated the excitement. Re- 
lease for export of ne' 
is the responsibility 
Army-Navy Joint Aeronautical 
Board, and it is a delicate busi- 
ness. The military 
they have at no time violated 
the established policy that no 
model be released until a better 
one is under contract; thus the 
P-40 has been bettered by Cur- 
tiss’ own P-46. But this is a 
policy susceptible of some inter- 
pretation. The Allies 
general way, depends 
for planes, but they : 
ing to buy stuff that’s plain ob- 
solete. 

If they have to, they 
ships elsewhere. Italy now prob- 
ably isn’t turning out more t! 
250 planes a month, but if 
material were available the 


pacity is there for something 
approaching 1,000. The Brit- 
ish have kept the material away 
from them because they don't 
trust the Italians, but maybe a 
deal could be made. And, while 
it would be slow and heartbreak- 
ing, an industry could be built 
up from the ground in Canada 
— a thing we want to avoid at 

And above all, the Adminis- 
tration has no intention of get- 
ting so tough as to really hurt 
the Allies. 

Point 1 — maximum produc- 
tion — is the responsibility of 
Secretary of the Treasury Mor- 
genthau, acting as informal 
representative of the President. 
He is making sure his tax pol- 
icies put no obstacles on expan- 


the manufacturers, 
ne government 

the three-type plan. The scheme 

000,000,000 of Allied orders on 
three firms — probably Douglas, 
Martin, and Curtiss — with the 
lucky three sub-contracting what 
they couldn't handle. It had got 
as far as the making of verbal 
commitments when the Army 
put its foot down and insisted 
that nothing be done which 
would freeze production and 
stop experimentation. 

Meanwhile, however, before 
you cross off the three-type plan, 
watch the negotiations on the 
new orders and see how many 
companies actually do get big 
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g themselves with taking planes i 


stratosphere. 


sion and is also taking a hand in 
such internal troubles of the in- 
dustry as the engine bottleneck. 
Morgenthau thinks he has set 
the engine problem on the road 
to solution by initiating the 
priority agreement on machine 
tools, but as of now it is still 
serious. Best current estimate 
of aircraft production, civil 
military, is 1,400 a month, - 
the same authority estimates 
engine production at 1,100 units 
per month; and remember 
of planes have more than 

Point 2 — making the Allies 
pay — is being left, with a 
benevolent smile, to the self-in- 


Curtiss-Wright Merger 

On March 19 a proposed mer- 
ger of the Curtiss-W right Corp. 
and the Atlas Corp. was an- 
nounced by the two firms. The 
plan announced was to transfer 
Atlas Corp's. $36,500,000 gen- 
eral market securities to Cur- 
tiss-Wright in exchange for its 
stock and to vest the $25,000,000 
special investments of Atlas in a 
new company. Combined value 
of the two companies’ stocks 
was about $160,000,000. 

The continuing company will 
be called Curtiss-W right Corp. 
and there will be no change in 
management As a result of the 


merger, CW increases its capital 
' about $36,500,000. This new 

ney is expected to strengthen 

position in the industry and 
substantial savings in corporate 
organization are expected to 
follow. 

Announcement of the two 
firms stated that it is possible 
that Wright Aeronautical Corp., 
which is a 97 per cent subsidiary 
of Curtiss- Wright, may be in- 
cluded in the merger. Stock- 
holders are expected to vote on 
the merger early in April. 

Douglas 20 Million 
Dollar Order 

Out of the welter of words 
over the Allies alleged scheme 
to place a billion dollar order 
with the American aircraft in- 
dustry came one concrete action 
early in March with placing of 
a $20,000,000 order with Doug- 
las by the British government. 
This was particularly signifi- 
cant because of the fact that 
major recent buying has been 
done by the French. The order 
was believed to involve about 
200 of the fast twin engine 
Douglas bombers such as have 
been delivered to the French. 
The new planes will be improved 
in many respects and are said 
to have a top speed in excess of 
350 mph. 

Freight Rates Fight 

mere* went into battle on March 
18 to keep railroads from rais- 
ing freight rates on planes, en- 
gines and other aeronautical 
equipment. New rates proposed 
would cost the aviation indus- 
try some $4,000,000 additional 
in freight i 


e money coming t 


Liberty Aircraft Products Corp. 

has taken over the plant and 
business of Kirkham Engineer- 
ing & Mfg. Company of Farm- 
ingdale, Long Island, following 
the resignation of Chas. B. 
Kirkham. The new corporation 
will continue the aircraft and 
engine parts sub-contracting 
business which has reached 
large proportions. Robert Si- 
president. 
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Gasoline 

(Continued from page 57) 


rigidly enforced that any improve- 
ments, except an increase in octane 
number, are virtually impossible. 

There is a surprising similarity be- 
tween current commercial specifica- 
tions for gasoline and those set by 
the Oil Division of the U. S. Fuel 
Administration as far back as 1918. 
The old specifications did not include 
knock ratings, but a comparison of 
other items with similar items in air- 
line specifications reveals a startling 
sameness. Volatility is of particular 
importance. The 1918 specifications 
were for airplane engines of that day, 
naturally aspirated, poorly manifolded 
and with no intake air heaters. Mod- 
ern engines with their high compres- 
sion, high blower pressures and tem- 
peratures and means for distributing 
the charge do not require the same 
type of fuels and there are good rea- 
sons why they would operate more 
satisfactorily and efficiently on fuels 
of quite different characteristics. 

Present day fuel specifications may 
be divided roughly into two classes: 
commercial and military. The pub- 
lished work of Hubner, Egloff and 
Murphy points out the differences of 
opinion regarding satisfactory com- 
mercial fuel. While the reasons for 
these differences is appreciated, the 
necessity for reducing unnecessary op- 
erating costs is ample reason for re- 
viewing and liberalizing the commer- 
cial specifications for the purpose of 
minimizing the number of grades re- 

Military specifications differ in cer- 
tain essential details from those either 
now in airline use or proposed by the 
C.F.R. They differ from commer- 
cial in that they provide more lati- 
tude in volatility, use a different 
method of determining knock-rating 
and define different tetraethyl lead 

Because of these differences, an un- 
necessarily severe burden is placed on 
the oil companies. In the highest 
octane grades, 95 commercial and 100 
military, the same fuel cannot be sup- 
plied to both services as the limits 
on tetraethyl lead content require the 
production of two distinct fuels. In 
other grades it is usually necessary 
to manufacture a fuel which meets the 
most rigid of any of the specifica- 
tions for that particular grade. This 
procedure is obviously expensive. 
Furthermore, there can be little jus- 


tification for differences between mili- 
tary and airline specifications when 
the fuel is used in the same kind of 

A single set of specifications should 
be acceptable to both military and 
commercial consumers. Specifications 
should include only those items that 
have been proven to measure the 
service performance of the fuel and 
for those items the limit established 
should be as liberal as the tests dem- 
onstrate to be practical. 

Consider volatility. It is a meas- 
ure of the ease with which an engine 
will start, the uniformity of distribu- 
tion between the various cylinders, 
the danger of carburetor ice forma- 
tion, the maximum charge density ob- 
tainable within the cylinder with a 
given manifold pressure and suffi- 
cient heat supplied to just suppress 
ice formation, and, in certain extreme 
cases affords additional information 
on vapor locking not furnished by 
vapor pressure alone. Without going 
into details it may be pointed out that 
fuels of lower volatility tend to de- 
crease ice formations and lower va- 
por-locking tendencies. In the unex- 
plored field of synthetics it is possible 
that new compounds will be found 
in the higher boiling range that have 
knock ratings well above straight iso- 
octane, a material which can be used 
only within definite limits as a com- 
ponent of present high octane gaso- 
lines because of prevailing volatility 
specifications. 

Consider knock-rating and tetra- 
ethyl lead content together. It is 
claimed that neither of the present 
knock-rating methods adequately pre- 
dicts performances of all fuels in all 
engines. Perhaps not, but until a 
new and more significant method is 
developed — as is now being investi- 
gated by C.F.R. — is it too much to 
ask that one method be adopted by all 
consumers of aviation gasoline? It 
is believed not, when it is realized 
that one of the main obstacles has 
been the apparent under rating of 
highly leaded fuels in laboratory tests, 
particularly the A.S.T.M. test, as com- 
pared to full-scale engine performance. 
For this reason some specifications 
call for high minimum tetraethyl lead 
content 

Atmospheric humidity exerts a 
profound influence on the knocking 
of a given fuel in a given engine. 
Effect of humidity is far greater with 
highly leaded fuels than for those 
with little or no lead but having the 
same octane number. Thus engine 
performance on a highly leaded fuel 
may be freer from detonation trou- 
bles during high atmospheric humid- 
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ity and yet be poorer when the air 
is relatively dry. Hence the effect 
of humidity should be considered in 
specifications or when making service 

Now for the interesting problem 
of “safety fuel”, which is a fuel 
that will burn with normal efficiency 
within the engine and yet be free 
from the hazards of uncontrolled com- 
bustion outside the engine. Anthra- 
cite coal might be the safest fuel if a 
suitable engine could be devised. 
Safety fuel generally means a liquid 
hydrocarbon fuel with a flash point 
of approximately 105 deg. F. which 
boils between about 325 deg. F. and 
400 deg. F. To obtain high knock 
rating, fuels previously used experi- 
mentally were of the aromatic type 
but recent developments have pro- 
duced high octane fuels of the satur- 
ated type. Lead may be used to im- 
prove to some degree the knock rating 
of safety fuel. 

Advantages and disadvantages of 
gasoline with conventional carbure- 
tors are well known, but the use of 
gasoline with injection equipment is 
still new and much remains to be 
learned of its operating characteristics. 
Since the outstanding characteristic 
of safety fuel is its resistance to va- 
porization, it cannot be used in regu- 
lar carburetors without employing 
prohibitive mixture temperatures. The 
alternative is to use direct cylinder 
injection which involves equipment 
not yet commercially developed. 

The author believes that many per- 
sons who look upon safety fuel as 
a panacea have not considered all the 
facts. In the future both gasoline 
and safety fuels will have their dis- 
tinct fields in aviation. The use of 
gasoline can be made safer, but safety 
fuels will also give satisfactory en- 
gine performance that will add to 
flying safety when necessary devel- 
opments have been completed. 

Safety fuels are being experimented 
with today in the hope that their 
development will lessen fire hazards. 
The sources of ignition of fuel out- 
side the engine include contact with 
hot surfaces, stray sparks, open 
flames and static. 

Following a forced landing a fire 
may occur because lubricating oil 
comes in contact with hot engine parts, 
and the oil fire may start a gasoline 
fire. In such instances the use of 
safety fuel would not prevent a fire 
although the fire might spread slower 
and add to chances of passengers’ 
safety. Crashes on water, however, 
may result in the hot engine being 
immediately cooled by the water. Con- 
( T nr n to page 101) 
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as an ADVANCER FLYING SCHOOL 


Let Parks Recognized Leadership Training 
Prepare You for Success in Aviation! 


The new Air Agency Cerlificale No. 1. rating 
Parks as an Advanced Flying School, has 

Bui Parks has long been a fully approved 
school; in fact, has enjoyed ihe approval of 
the Federal Government as an Advanced 
Flight School longer than any other mia/ion 
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is recognized and approved by the Superin. 
lendenl of Public Instruction of the Stale 
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PARKS AIR COLLEGE East St. Louis. Illinois 


school. Parks extensive recognition is the 
three courses, each of two years duration: 

you .61 -page Parks Bulletin and full infor- 
tion. Write for it today. 
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Now . . . Stainless Manifolds for 
NEW TORPEDO BOMBERS 



Hot exhaust gases “tamed” 

by stainless construction 


A LWAYS alert to any technological advancement that will 
. improve its aircraft, the U. S. Navy recently placed in serv- 
ice this squadron of torpedo bombers, all equipped with stainless 
engine exhaust manifolds. 

Stainless was the natural choice for these ships’ engine exhaust 
manifold systems, since it possesses all the properties necessary 
for safe handling and disposal of the hot, corrosive exhaust gases. 
At prolonged operating temperatures from 1000 to 1600°F., it has high 
ultimate strength. 

It stubbornly resists corrosion resulting from exposure to atmosphere 
It minimizes oxidation scale through the entire temperature range. 
It offers excellent fabrication qualities, such as deep drawing, bending 

These are the principal reasons why leading aeronautical en- 
gineers have adopted U-S-S Stainless Steel as the standard 
material for exhaust manifolds and collector rings. This construc- 
tion, using the stabilized material which is not 
subject to intergranular corrosion, has proved it- 
self in actual service records of 7000 and more 
hours.Today, it is serving successfully as standard 
equipment on most of America’s famous airplanes, 
both in civil transport and in Army and Navy 
fighting craft. Write today for engineering details. 
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( Continued from page 9S) 
sequently there is an advantage in 
using safety fuel for over-water 

The second source of fire, stray 
sparks, may occur in a variety of 
places in an airplane. They may 
result from a momentary interruption 
of a circuit carrying current, or from 
a flash-over in a circuit of high po- 
tential. Safety fuel would provide 
almost complete protection from these 
sources of trouble except in confined 
spaces at elevated temperatures. How- 
ever, regardless of the fuel used, 
added safety could be achieved by 
design changes in the present fuel 
plumbing system. Fuel lines that run 
from the tanks to the cockpit and 
then hack to the engines by way of 
numerous valves and fittings offer 
many chances of undetected leaks and 
consequent ignition hazards. Remote 
conlrols are now reliable and their 
use with the shortest possible con- 
necting lines would reduce fires from 
stray sparks almost to the vanishing 

Fuel fires from exhaust flames may 
start from emergency dumping of 
fuel or from a major fuel leak. Aside 
from lliese possibilities, the only other 
apparent source of ignition from open 
flames is the smoker, who lights his 
cigarette when a combustible mixture 
is present in the cabin. Safety fuel 
would prevent such an accident ex- 
cept in the extremely rare case of a 
leaky fuel system in a ship that had 
been standing for some time in the 
direct sun on a very hot day. Re- 
moval of the plumbing system from 
the inner wing sections and cabin 
would minimize such fires as it also 
would from stray sparks. 

Static as a source of fire is an 
intangible thing. Fires are frequently 
altrilmled to this cause and yet it is 
extremely difficult to reproduce lab- 
oratory conditions accurately enough 
to study the problem. If fires are 
started by static, safety fuels may be 
the most dangerous of fuels. The 
vapor space of a gasoline tank is al- 
ways filled with a mixture too rich in 
fuel to ignite. On the other hand, 
the vapor space of a safety fuel tank 
will frequently be in the explosive 
range during hot weather so that 
should ignition occur due to static — 
or for any other reason — the struc- 
ture of the tank and the ship would 
be subject to destruction. A point 
that may be held against a safety fuel 
is the danger of static generation due 
to sloshing of the fuel in the tank 
or at the time of an emergency fuel 


Data on safety fuel under the as- 
sumed conditions are not available, 
but experience with other hydrocar- 
bons similar in nature has shown 
them to be subject to the develop- 
ment of static charges higher than 
obtainable with gasoline. This is 
particularly true when slight traces 
of moisture are present, a condition 
not uncommon in the fuel tanks of 
transport airplanes. The most ap- 
parent remedy for this condition in- 

atmosphere in the vapor space of the 
fuel tanks. A suitable supply of such 
gas is available in the engine exhaust 
system but it will be necessary to 
wash and dry it, and fit the tanks 
with suitable valves. However, for 
ships operating under conditions where 
the temperature of the fuel never 
approaches its flash point, no such 
precautions are necessary and safety 
from such hazards is assured. 

It may be argued that safety fuel 
could be made more safe by simply 
further decreasing its volatility, but 
such a move multiplies many times the 
difficulties of efficiently burning the 
fuel in the engine. 

The use of safety fuels presupposes 
the availability of suitable fuel injec- 
tion equipment. It would seem that 
before learning to walk it would be 
well to learn to creep. Would it not 
be wise to first perfect the gasoline in- 
jection engine? Improved gasoline 
operation would undoubtedly result 
and the experience gained would go 
far toward indicating the solution to 
the more perplexing problem of safety 
fuel injection. 

To summarize: Facts regarding 
fuel characteristics should be reviewed 
in the same way that structural mate- 
rials and manufacturing techniques are 
considered. Both consumer and sup- 
plier will benefit from fuel specifica- 
tions that are no more restrictive than 
required to insure safe, efficient and 
trouble-free operation. It is to the 
consumers’ interest to support the uni- 
fication of fuel specifications. While 
engines can be changed rapidly, 
changes in fuel types involve years of 
research and millions of dollars for 
plant construction and distribution 
facilities, a cost reflected in the price 
of the fuel. When changes appear de- 
sirable, take the fuel refiners into your 
confidence. Regardless of the apparent 
virtues of regular gasoline or safety 
fuel, carefully consider all advantages 
and disadvantages before making any 
radical moves. Carefully consider also 
the possibilities of reducing hazards by 
any mechanical means that would be 
available. 
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estimates and they are not always 
consistent in their reasoning. So, one 
object of this article is to arrive at 
probable present air strengths, accom- 
plished by building up through the 
past several years from rates of pro- 
duction on which quite accurate in- 
formation is available. The figures 
obtained have been checked against 
the most logical of the current esti- 
mates and modified where such con- 
siderations have warranted it. The 
curves here shown are the result. 

A fairly good conception of rate of 
production of airplanes of the coun- 
tries at war in Europe was obtained by 
the writer during extensive visits to 
airplane and engine factories in Eng- 
land in 1934, 1936, 1937 and 1938; 
in France during 1934, 1936 and 
1938; and in Germany during 1936. 
Numerous discussions with others in 
the industry who have traveled abroad 
have added further information. 

Of course, censorship has for some 
time prohibited the printing of direct 
information on actual rates of produc- 
tion. Frequently, however, informa- 
tion on floor space, labor force, appro- 
priations, and other such data has 
appeared and has made possible the 
working out of production rate figures 
by the use of constants developed on 
the basis of known actual practice in 
this country. This was the method used 
in the June 1939 Aviation article 


and it is desirable here to recapitulate 
some of these constants and the 
assumptions on which they are based, 
re-checked in the light of the ex- 
perience of the past nine months. 
These data appear in Table 1. 


It is assumed — 

1 — that capacity conditions, which 
are approximately two full day 
shifts, maintain. (This actually 
equals about one full day shift 
plus three-fifths day shift on first 
night shift and two-fifths on sec- 
ond.) 

2 — that all-metal type of airplane 

3— that average size of airplane or- 
ders are lots of 400; and that 
engine and propeller factories are 
operating near capacity. 


4 — that a profit margin of 10% is 

5 — that labor average rates are: 

airplane factory ?.70/hr . 

engine factory $.80/hr. 

6— that airplane structure weight is 
equal to gross weight less useful 
load and less weight of engine, 
propeller and instruments. 

7 — that floor space includes stock- 
room but excludes office space. 

As a sample of the method used, 
the following three examples are 


given. It is obvious that this method 
can be extended so as to shed light on 
the basic problem as each new piece 
of factual information comes to hand. 

'Txamples" Illustrating method 

“A” — How near is the American 
Aircraft Industry to its capacity? 

Airplanes 

With about 8,250,000 sq. ft. of floor 
space and 60,000 workmen, we have 137.5 
sq. ft per man and therefore are 73% 
capacity, which is estimated to be 100 



MISCELLANEOUS CONSTANTS FOl 
AIRCRAFT PRODUCTION VALUES A 


Concentration Square Feet per Man 

Money Value Dollars per Sq. Ft. per Year 

Money Value Dollars per Man per Year 

Money Value (Approx. Dollars per Pound 
Average) 

Weight Value Pounds per Sq. Ft per Year 

Weight Value Pounds per Man per Year 


Structure Propeller 



With about 3,500,000 sq. ft. of floor 
space and 16,000 workmen, we have 218 
sq. ft. per man and therefore arc 94% 
capacity, which is estimated to be 204 


"B” — What should be our yearly 
dollar value of production? (using 
present labor force and facilities, and 
several of the “constants” of Table 1). 

$5600/man/yr x 60,000 workmen = 
$336,000,000 or, using another basis as a 
check, $56/sq. ft. x 8,250,000 sq. ft. x 
73% Cacapity = $336,000,000. 


Engines 

$10.000/man/yr x 16,000 workmen = 
$160,000,000 or, using another basis as a 
check, $49/ sq. ft x 3,500,000 sq. ft x 94% 
Capacity — $161,000,000. Total = $496,- 
000.000, which checks with several cur- 
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Western Electric “ 


The most important 
distance in the world! 

Check it instantly... 
accurately.. with the 
ABSOLUTE ALTIMETER 


W ith the Western 
Electric Absolute 
Altimeter, altitude becomes 
height above ground — the vital 
distance between your plane and 
the terrain beneath. 

Day and night, clear and cloudy, 
the Radio Altimeter gives you con- 


readings of your terrain clearance. 


It’s not affected by atmospheric 
pressure, temperature, humidity, 

The aviation world has hailed 
this new development of Bell Tele- 
phone Laboratories and Western 
Electric as the greatest contribu- 
tion to flying in years! Get full 
details from Western Electric Co., 
Dept. 9640 A, Kearny, N. J. 


TWO-WAY AVIATION RADIO TELEPHONE AND TELEGRAPH EQUIPMENT 
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k FOR AEROPLANES. 


L ightness and sta- 
bility of dimensions under varied 
conditions of humidity and temper- 
ature have made Formica pulleys 
for the control of aeroplanes, fair 
lead bushings and other machined 
parts popular with aeroplane man- 
ufacturers and a large percentage 
of American planes which have 
taken to the sky in recent years 
have been equipped with them. 

Control pulleys are molded individ- 
ually from type II phenolic mate- 
rial complying with United States 
Army and Navy specifications. All 
AN 210 pulleys will exceed army 
and navy requirements for run-out 
tolerances, static load, bonding, 
flange shear and resistance to 
fatigue. 

Send your inquiries for standard 
pulleys, or your blueprints for quo- 
tations on machined parts. 

The Formica Insulation Co. 

4tlS Spring Grove ytvenue 
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‘ Congratulations , my hoy. You’ve a future in aviation.’ 


For the moment he's the happiest boy in the world. 
I-Ic's won a prize in a model airplane meet. But it isn't 
the prize that really counts... it's the thrill of building 
a better plane than anybody else. 

Isn't it really this same thrill that keeps practical 
aviation men striving to surpass today's performance? 
Building planes that fly farther, faster, and with heavier 
loads? Searching for more power? 

For the development of aviation is closely linked 


with power. That's why the engineers of the Ethyl 
Gasoline Corporation are today working with aviation 
technicians in the improvement of fuels and engines. 


A program of continuous research has already de- 
veloped a mass of useful data. Some of this information 
can be applied to today's problems. Much of it will be 
of greatest value in years to come— the years when young- 
sters like our prize-winner above are 
ready to seek their "future in aviation." rrrm m/ I) 
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ETHYL GASOLINE CORPORATION, 
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Progress in aviation, as typified by Vultee's Vanguard pursuit ship, is a 
never ending conquest of new barriers of time and space. Yesterday's limits 


of speed and flight range serve only to mark the progress made today. 


Much the same attention to improving yesterday's methods that has been 
the basis for Vultee’s steady progress in aviation marks the alertness of our 
own organization in the search for ever improved methods of producing 
“Ohio Special Quality" tubing. We are proud to have had a part in furnish- 
ing the aviation industry with material that has made possible many of 
today's finest ships. 
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nnouncing 


Liberty 
aircraft 

PRODUCTS 

CORPORATION 



(formerly KISKHAM ENGINEERING & MFG. COMPANY) 

With expe. ienced personnel and enlarged facilities geared to the 
Industry's present pace and future needs, LIBERTY AIRCRAFT 
PRODUCTS CORPORATION will carry forward a fine tradition of 
high speed production of precision parts to Government Specifica- 
tions. 

Now serving many leading aircraft, engine and accessory manufac- 
turers, our Design, Engineering and Manufacturing organization is in 
a position to save you money and time on parts production. There 
are scores of modern high-output precision machine tools and miscel- 
laneous equipment in our machine shop ... a wing division equipped 
to make all types of sheet metal parts including pontoons . . . large 
stocks of Government inspected material. We offer you the most 
modern heat treating units, anodyzing and cadmium plating equip- 
ment. Let us be your parts department . . . inquiries invited. 

. . . formerly KIRKHAM ENGINEERING S MFG. COMPANY— now 


LIBERTY AIRCRAFT PRODUCTS CORPORATION 

FARMINGDALE, N. Y., U. S. A. 









T HE FIRST LINE OF DEFENSE takes to the i 

8BDS!F"s as wings of the mighty Flying Fortress 
soar protectively over America. With a wing span of 
105 feet, a length of 70 feet, and powered by Jour 1000 
h.p. Wright "G" Cyclone Engines, it ranks as one of 
the world’s fastest heavy bombers. 


FLY AHEAD I.\ THE FIRST LINE OF 

defense WITH 5KF BEARINGS 


That it is gfiCSIF-equipped for dependable bearing 
performance is a tribute to the engineers who designed 
it ... a warranty of safety to the men who fly it. For 
SSCSO 3 " Bearings are built to stand up under the tre- 
mendous surge of power from Cyclone engines . . . 
to run smoothly at all altitudes in all kinds of weather. 
When a bearing flies, performance with minimum 
weight is the only thing that counts. 


One oj a fleet oj Plying Fortresses, built by Boeing 
Aircraft Co. and powered by four SSBS1F -equipped 
1000 h. p. engines manufactured by The Wright 
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“Here comes 


another with 



"A Mean 
Sweep at 
Miami ’ 


Continental Powered Planes Finished 
First* Second, Third, and Fourth ... 
Firestone Trophy Race 

The first was Jack Snodgrass. Then came Ellis Eno. Third place went to 
Guy A. Ham, and Robert R. Maynard finished fourth. That's how they 
finished the Firestone Trophy event during the Miami All-American air 
maneuvers. It was a 100% Continental victory with the winner 
averaging 105.255 M. P. H. 

Continental's Famous “A" Series 
Red Seal -A ircraft Engines ■Ejigj 

These famous Red Seal engines are standard or optional 
equipment on Aeronca, Luscombe, Piper Cub, Porterfield, 

Stinson, Taylorcraft, Welsh — and dominate the 40- to Showing f 
80-horsepower field. Equipped with carburetor or mechan- *J* W °* A 


rontinental Motors [Corporation 

A ircraft Fn qine Division 
MUSKEGON, MICHIGAN 



( Continued from page 109 ) 
as the estimated capacity of the coun- 
try involved is approached. Such 
capacity may be limited by personnel, 
by machine tool equipment, by raw 
materials supply, or for other reasons. 


Shown in dotted lines on Figure 2 
are the effects on the total air power 
strength of the Allies and Germany 
which will maintain in the event of a 
"total” war in the air taking place. 
These curves have been derived by 
assuming continuing rate of produc- 
tion as given in Figure 1, (as it is 
impossible to guess even the approxi- 
mate falling off of production that 
might result from bombed aircraft 

of planes in service at the rate of 
25 per cent of total strength per month. 
This 25 per cent rate of depletion, 
it should be noted, is at the low limit 
of plane casualties frequently forecast 
as probable in the event of real air 

ranged from 30 per cent, put forward 
by several English authorities, 
through 50, or even 80 per cent men- 
tioned by certain German and Italian 

anything like these last mentioned 
will maintain, particularly when con- 
sidering the effect on air strength 
which results. Furthermore, even in 
the event of a "total” war, there may 
be reluctance on the part of Germany 
to dig too deeply into her oil, iron 
and aluminum reserves. Twenty-five 

used in estimating the reduction in 
strength of the Allies as well as of 
Germany. This is the most pessimistic 


point of view (from the Allies’ stand- 
point) as, if Germany is the aggressor, 
she will probably lose far more planes 
than the defending Allies. When using 

point which these curves portray 
(assuming that the "total” war starts 
this Spring) is that the air strength 
of the Allies will exceed that of Ger- 
many during the last half of 1941, 
although towards the end of 1940, 
there will ■ be a dangerous disparity 
between the two air forces in favor 
of Germany. Strangely enough, in the 


this Spring, the relative strengths of 
the belligerents in the air will become 
equal only a couple of months earlier 
in 1941 ! 


Quality 


quality of equipment is and will remai 
substantially equal. As the war pre 
ceeds, one belligerent or the othi 

as, for example, it 


believed tl 


Allies 


trolled, rear-firing gun turrets with 
which many British bombing planes 
are equipped). It is not believed, 
however, that superiority in perform- 
ance of equipment will so predominate 
on either side as to make this the 
determining factor. No one who has 
inspected German equipment and Ger- 

aware of German general engineering 



quality of her products from the per- 
formance standpoint, is likely to be 
greatly exceeded. There is the possi- 
bility that German quality may suffer 
as the war goes on, due to the neces- 
sity of using inferior materials caused 
by curtailment of supply, although 

Similarly, one cannot feel that the 
Allies will trail in quality after view- 
ing such notable English aircraft 
equipment as the “Spitfire” and the 
“Hurricane” or knowing of the more 
recent developments in France, or of 
the excellent service experience in the 
hands of the French rendered by 
planes delivered from the United 
States. 

Analysis 

If we may assume then, that the 

rect, or at least within reason, it is 
now timely to analyze their meaning. 
Referring to Figure 2, we see that 
equality of air strength maintained in 
December 1936 may be expected again 
to maintain in the second half of 1941. 
Between 1937 and the start of the 
war, there has been a substantial and 
important disparity in favor of Ger- 
many. In February 1938, the present 
Allies had but 50 per cent of the air 
strength of Germany; by September 
1938, the greatest difference of the 
whole period existed, Germany having 

superiority— and this was the exact 
time of Munich ! I feel certain that 
this superiority is the true explana- 
tion of Munich. 

Military history has indicated that 
it takes time for each new offensive 
weapon to bring out an antidote of 
defense and the past four years have 
shown the manner in which unscrupu- 
lous nations can make use of any 
supremacy which they may tempo- 
rarily gain. Such superiority in the 
air on the part of Germany has 

Munich and the rape of Poland. Italy 
demonstrated it earlier in Ethiopia, 
then Japan in China and now Russia 
in Finland. But in World War II in 
Europe, defense is now catching up, 
partly through improved anti-aircraft, 
but more particularly because of ap- 
proaching parity in the air itself. 

By the start of the war, the Allies 
had improved production so much that 
their combined' air force was 60 per 
cent of that of Germany and the time 
had passed when it could be antici- 
pated that an aerial Blitzkrieg on the 
part of Germany would be successful. 
A superiority of two to one might 
( Turn 10 page 115 ) 


AMERICAN CABLE 


(STAINLESS STEEL) 

/Uwuijt Ccuetooli 

• Army and Navy specifications are 
exceeded by American Cable's "KORoD- 
LESS" controls. They will not corrode un- 
der any conditions so far encountered in 
flying. Indeed, they cannot since they 
are 18/8 stainless steel through and 
through. And they can be fitted with TRU- 
LOC end attachments — the fitting that 
develops 100 per cent efficiency. 

• American Cable engineers pio- 
neered and developed preformed rope. 
This development put a stop to danger- 
ous, insecure splicing. It made the cable 
last longer — made it resist bendi n g fatigue 
so successfully that smaller diameter and 
lighter sheaves could be adopted. It made 
possible the 100 per cent efficient TRU- 
LOC fittings. 

• Available in galvanized, tinned or 
"KORoDLESS" (stainless steel) American 
Cable Aircraft Controls have done much 
to advance the safety of flying. They meet 
every Army or Navy specification. Use 
American Cable controls and fittings in 
your craft. Made by the manufacturers 
who are "In Business for Your Safety." 

AMERICAN CABLE DIVISION 
AMERICAN CHAIN & CABLE COMPANY, Inc. 

WILKES-BARRE, PENNSYLVANIA 
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WOLLSMAN PRECISION INSTRUMENTS have been selected as stand- 
ard equipment on the REPUBLIC EP-1 and the VULTEE "VANGUARD" 
airplanes now being manufactured in this country for the Royal 
Air Force of Sweden— a 
choice for which there 
is the best of reasons... 
previous long and satis- 
factory experience with 
Kollsman Instruments on 
the airplanes of 
the Swedish Air Force. 


large diam- 


( Continued from page 112 ) 
make an air Blitzkrieg successful but 

that amount, as it must be remembered 
that there is an inherent advantage 
for defense, particularly in the air. 
At the present time, this relationship 
favors Germany by about 1.3 to 1, 
with the gap rapidly closing. 

This analysis is based on the pres- 
ent line-up of the nations at war. No 
mention has been made of the possi- 
bilities of the scales being weighted 
one way or the other by the entry 
of Russia or Italy into the major con- 
flict. It seems to me doubtful, although 
admittedly unpredictable, whether 
these countries will engage actively 
and, in the case of Italy, there is 
further substantial doubt as to the 
side with which she will cast her lot. 
Then there are balancing possibilities 
which cannot now be appraised with 
certainty, such as Scandinavia, the 
Low Countries, the Balkans, and Tur- 

Certain it is, however, that Air 
Power has acquired determining im- 
portance in warfare because of its dual 
role: it is the eyes of the army and 
navy; and it possesses tremendous 
striking power of its own. It seems 
likely therefore, that the eventual out- 
come of the war will be largely 
affected by the relative strength in 
the air that each side can muster. I 
feel that Germany's past supremacy 
and present small superiority in the 

The curves shown should approximate 
the situation. Assuming substantially 
equal land forces and land defenses; 
and continuing Allied supremacy on 
the sea ; and economic superiority for 
the Allies in access to world markets 
and in financial mean's of exchange; 
then, once air equality is attained, the 
outcome will not remain long in doubt. 
This time should arrive late in 1941 
or early in 1942, and with it. Allied 
victory: 

The world has had to relearn this 
lesson the hard way : policy must 
always be backed by strength. This 
holds whether international affairs fall 
Into the scheme of power politics or 
collective security. Collective security, 
in the form of the League of Nations, 
was tried after the last war. It proved 
insecure and failed since collective 
strength was not behind it. Realizing 
the determining importance of Air 
Power, Germany secretly started her 
air rearming. She built up an efficient 
industry and then openly extended her 
air force and by threat of its use, 
acquired much of what she wanted. 
If the world has learned the lesson 





sufficiently well, then after this war we 
may possibly hope to look forward to a 
more effective collective security. 
When backed by overwhelming air 
power, some future federation, or 
union, or league will possess a means 
of keeping the peace far superior to 
any yet devised. Then the airplane 

lization: the most rapid means of 
transportation, for bringing people 
closer together, and the guardian of 
peace for enforcing and insuring suc- 
. cess of the next form of collective 
security. 


Quantity Production 
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valve tappet support ledge and intake 
pipe flange ledge, which are located on 

Another simultaneous milling opera- 
tion on a Milwaukee horizontal mill is 
made possible through designing the 
location of the cylinder base, intake 
manifold hold and valve tappet fol- 
lower hole so that a triple boring head 
can drive all three tools at one opera- 
tion. In this case the boring operation 
performs a rough and finish cut in 
continuous sequence, as the case de- 
sign permits the rough tool to con- 
tinue on down through the hole until 
the finish cutter comes in contact with 

Careful design of the rear crankcase 
cover has simplified machine work 
and also made the accessory case more 
accessible for servicing. The two 
magneto drive gears are mounted to 
the rear case and remove with it, thus 
exposing the accessory drive gear 
train, which includes five individual 
cam gears, one for each cylinder. The 
rear cover accessory mounting faces 
for the oil pump, tachometer drive, 
starter adapter and relief valve on the 
oil pump assembly, are all faced in 


one cut through use of a 

The master connecting rod and link 
rods are all of "H” design, rather than 
M I” section, although the latter is sup- 
posed to be slightly lighter in weight. 
Use of the "H” section permits simple 
slot milling of the rod forgings and 
eliminates the expensive job of end 
milling necessary with "I” section 
rods. Machining of these rods is 
further speeded up through use of twin 
fixtures in a Cincinnati horizontal 
mill, permitting milling of two rods 

Simplified production design ex- 
tends to many of the small parts used 
throughout the engine, serving to 
produce precision work with maxi- 
mum economy. For example, the cyl- 
inder head bolts to the cylinder barrel 
instead of being screwed on. Ex- 
tensive research developed a type of 
special ground seat, which, in con- 
nection with a soft copper gasket, 
serves to seal the flange perfectly be- 
tween head and barrel. Also, the valve 
rocker arm assembly was materially 
simplified through development of a 
special roller bearing and rocker arm 
axle, with locating washers. This 
unit is purchased to our specifications 
from a bearing manufacturer and 
materially simplifies machining of the 
cylinder head rocker box. 

We have economized in another 
way through sub-dividing the engine 
into the maximum number of sub- 
assemblies, which greatly simplifies 
and speeds final assembly work. Thus 
the final assembly is broken down 
into: crankcase assembly, crankshaft 
and master rod assembly, cylinder and 
head assembly, and miscellaneous 
small assemblies and optional equip- 
ment. Various further subdivisions 
are made under each of the assemblies 
named, so that each man can work 
without interference, and parts and 
assemblies all flow smoothly to the 
final assembly line with all preliminary 
fitting and inspections already per- 
formed so that the final operation of 
bringing sub-assemblies together is 
performed without a hitch. 

The above examples will illustrate 
our effort to speed production through 
forethought in the engineering depart- 
ment, rather than through pressure on 
the machine shop. We are continuing 
this practice, in close cooperation with 
the production department and con- 
stantly find new ways in which engi- 
neering changes, sometimes slight in 
themselves, permit material economies 
or improvements in machine practise, 
all of which contribute their part to 
quantity production of engines. 



Amber Lights for Runways 
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losses in particles of fog, which act as 
prisms when rays of light strike them. 
The explanation for this is coincident 
with the reason for colored sunsets. 
An observer looking toward the set- 
ting sun receives a predominance of 
red and yellow light since the longer 
wave lengths of these colors are bent 
less when they strike the earth’s at- 
mosphere than are the blues and 
greens. Consequently, they travel in 
a shorter line through the atmosphere 
than the other colors and are subject 
to less atmospheric absorption. This 
does not mean that red and yellow 
actually penetrate any better than 
equal intensities of blue and green 
which have shorter wave lengths, but 
the reds and yellows arc not equally 
subject to the halo effects common in 
fogs in which the excess scattering oi 
the shorter wave lengths builds up a 
glare around the source. An observer 
would see the sodium light source it- 
self and not a general blur or halo in 
the direction of the contact light. A 
common application of “fog lights” is 
found mounted on the front bumper 
of many automobiles. In this case, the 
theory of minimum refraction has 
been applied. However, filtering is 
not necessary with sodium vapor since 
the lamp delivers all its light in this 
single yellow band. 

Several years ago a sample installa- 
tion was tested at the Akron airport, 
and results proved the correctness of 
the original ideas. Table I shows the 
findings on the comparative visibilities 
of sodium and incandescent lamps 
under various atmospheric conditions. 
These results are based on equal in- 
tensities at the two light sources. 

To apply completely this principle 
of minimum refraction, neon would 
have been the ideal gas to use. The 
emission front this gas has the longest 
wave length in the visible spectrum 
and is familiar to everyone through 
its use in outdoor advertising. The 
fact that red lights are interpreted the 
world over as danger signals pro- 
hibited its use at airports. The 
original sodium lamps used in contact 
lights employed a small amount of 
neon gas which served to conduct the 
primary flashover in the lamp. This 
resulted in a reddish hue until the 
sodium had vaporized and began to 
emit its characteristic yellow light. 
The red light was confusing to pilots, 
and it was necessary to replace the 


neon with other rare gases that would 
not impart any reddish hue. 

Restrictions imposed by the Civil 
Aeronautics Authority required that 
the lamp come to 50 per cent of full 
brilliance within 15 minutes at tem- 
peratures above 40 degrees Fahren- 
heit The limitation holding the maxi- 
mum height above ground level to less 
than two inches prohibited the con- 
ventional double-wall glass flash 
which is evacuated to prevent the leak- 
age of heat from the lamp. It was 
necessary to design a single-wall glass 
flash and heat reflector which fitted 


between the lamp and the flask to 
perform this function. The heat re- 
flector was provided with windows to 
allow free emission. Consequently, it 
was found that such a lamp reached 
an intensity of 100 (about 40 per cent 
of full brilliance) candlepower in 
eleven minutes at normal room tem- 
peratures. 

The case distributes the light asym- 
metrically through an angle from one 
to ten degrees above the horizontal. 
This angle coincides with the angle of 
the plane's approach and provides as 
much light as possible for the incom- 
ing pilot. The use of concentrated 
beams was avoided since the pilot 
could see them only if he were di- 
rectly in the path of these beams. If 
he were slightly off the center line of 
the runway, only a few isolated units 
would be visible, instead of a row on 
each side as was desirable. Further- 
more, it was necessary to design the 
units to withstand the weight of the 
heaviest planes in operation since the 
units were to be set just off the edge 
of the runway. 


The sodium lamp finally developed 
for airport use consists of a glass bulb 
8i inches long, housing the cathodes, 
and a four-prong base of molded 
material. The bulb contains sodium 
in solid state when unlighted and a 
small amount of rare gases at a pres- 
sure of three millimeters of mercury. 
When the lamp is started, these gases 
supply ions for the conduction of the 
arc stream. As the discharge con- 
tinues, the energy consumed in the 
tube increases the temperature and 
serves to vaporize the sodium which 
in turn increases the pressure still 
further. A thermal switch is shunted 
across the lamp terminals to allow the 
cathodes to warm before “striking." 
If the full pressure of the circuit were 
applied across the cold cathodes, the 
initial flashover in the lamp would 
remove an excess amount of activated 


plating from these cathodes. The lamp 
is designed to operated on a 6.6-am- 
pere straight series circuit and has an 
average life rating of 2,000 hours. 

With this plan of correlating instru- 
ment and contact landings, the follow- 
ing procedure should be followed. 
Rows of lights should be placed on 
either side of the runway with 200 
feet between the rows and 200-foot 
spacing between the units. Cable 
loops should be left halfway between 
each contact light so that the spacing 
may be decreased to 100-foot spacing 
with no difficulty. It is understood 
that 100-foot spacing may become 
standard practice in the future. The 
first 1,000 (or more) feet of a run- 
way equipped with radio beams for 
instrument landings should be yellow 
and the remaining 3,000 feet should be 
white incandescent. Thus, the pilot 
receives indication from the change in 
color when he has 3,000 feet of run- 
way remaining. At that point he can 
determine whether to complete the 
landing or to stay up, circle and try 
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American Air- 
lines Flagships flew 
a total of 207,360,- 
215 revenue passenger miles 
increase over 1938. 

Pictured above is one of fifteen 



Douglas DC-3 Flag- 
ships, recently added 
to American Airlines 
Service. 

All American Airlines Flagships 
are equipped with Holley Non-Icing 
Aircraft Carburetors. 


HOLLEY CARBURETOR COMPANY • AIRCRAFT DIVISION • DETROIT, MICHIGAN 


HOLLEY 

AIRCRAFT CARRURETORS 

AVIATION 


Airline Safety Through Teamwork 

{Continued from page 41) 


The story of the vital part played 
in airline safety by the maintenance 
departments of the lines is too long a 
tale to be gone into here. It is not 
new to readers of this magazine, as 
Aviation has devoted many pages to 
the steady advance of methods and 
procedures. Our special maintenance 
issues have been a pictorial history of 
the careful work that is being done 
on U. S. airlines. 

In the airlines, preventive mainte- 
nance is carried to a point that may 
seem fantastic to anyone who has 
never visited an airline overhaul base. 
None of the thousands of mechanical 
parts of an air transport wears out. 
They are replaced long before vibra- 
tion or stress may weaken them to a 
critical point. A huge air transport 
gets more attention and is looked 
after more carefully than any million 
dollar baby, surrounded by physicians, 
nurses, governesses and dieticians. 

Literally hundreds of items on the 
airplane are checked regularly. A 
step-by-step routine is followed. Noth- 
ing is missed. One airline has its 
maintenance routine worked out so 
carefully that its procedure manuals 
occupy three volumes, each the thick- 
ness of a New York telephone book. 

Through the maintenance depart- 
ment, as well as in the operations 
divisions, training goes on night and 
day. Prospective mechanics are scru- 
tinized carefully, and only the best 
candidates are accepted. Then they 
are put to school, either in formal 
classes or under the training of an old- 
timer. Training is practical, thorough, 
and continuous. As a class of me- 
chanical workers, there is probably 
no more dependable group of men in 
the world than the airline mechanics. 
Integrity is their middle name. They 
deserve much of the credit for the 
airline safety record that has been 
established. 

Air Transport Association 

One airline by itself cannot possibly 
solve all its problems. In 1936 the 
lines realized that while competition 
was all right for the sales and adver- 
tising departments, only a combined 
attack on operations and maintenance 
problems would get them anywhere. 
So they joined together and formed 
the Air Transport Association of 
America and hired two experienced 


and forceful men to run it for them, 
Col. Edgar Gorrell and Fowler 

The contribution of ATA to airline 
safety cannot be overestimated. Under 
its leadership maintenance men, for 
example, get together several times a 
year. Their problems are the same. 
They talk over anything from hiring 
and training mechanics to new ways 
of solving fuel problems. Into the 
common pool of information go all 
their best ideas. No secrets are with- 
held. Maintenance men are keenly 
aware that it is a case of, “United we 
stand, divided we fall," and the union 
today is strong. 

One line invents a device that over- 
comes static in ships’ radios, another 
learns that a change in inner cowling 
design will serve as a fire prevention 
device, another is able to lessen vibra- 
tion in fuel lines, another invents a 
fool-proof work stand, or a new way 
to move engines about the hangar, or 
repair a complicated instrument — all 
are turned in for the other fellow's 
benefit. Large lines with money to 
spend for research kick in their dis- 
coveries to the small line that has only 
half-a-dozen airplanes. In the process, 
safety marches on. 

In other airline departments as well 
as in maintenance, the Air Transport 
Association has brought the lines to- 
gether. All phases of operations are 
coordinated. ATA holds meetings in 
which manufacturers, government 
officials and other groups concerned 
with airline problems, get together 
and thrash things out until conclusions 
are reached which bring progress to 
air transportation. 

Civil Aeronautic* Authority 

In the year and a half of its exist- 
ance, CAA has done much for airline 
safety. It has greatly improved the 
physical equipment that aids air navi- 
gation. both in and out of the airplane. 
Airports are better, ( thanks also to the 
much criticized WPA), radio ranges 
and beacons are more efficient, air 
traffic control at busy airports is 
handled more easily with less con- 
fusion and regulations pertaining to 
air navigation are better. 

Many standards that have been set 
for airline performance have contrib- 
uted to the safety record. CAA has 
studied the best practices in air trans- 


portation, in both operations and 
maintenance, and said, “This will 
make airline Hying safer. All lines 
must follow this practice." The use 
of full-feathering propellers is one of 
many such regulations. Licensing of 
dispatchers has improved their 
standards. 

CAA was largely instrumental for 
getting the lines to agree on stopping 
“racing” between competitive points, 
such as the New York-Chicago run. 
Now when weather is doubtful, the 
lines are much quicker to cancel 
fiights. Engines are operated at a 
lower percentage of their maximum 
output, which is beneficial. Up and 
down the airlines CAA men are work- 
ing with all operations and mainten- 
ance departments, striving always to 
improve efficiency and safety. 

When the Civil Aeronautics Author- 
ity superseded the Bureau of Air 
Commerce in August, 1938, another 
new organization came into being — 
the Air Safety Board. Although it 
works closely and harmoniously with 
CAA, it is an -independent board, con- 
trolling its own finances, and not re- 
sponsible to CAA. Its sole purpose is 
to improve safety in scheduled and 
non-scheduled flying. It does this by 
a three-fold program: investigation, 
recommendation, and publication. It 
has no power of law enforcement, and 
the CAA may accept its recommenda- 
tions or not. However, its work to 
date has been so well done that it has 
earned the respect of the entire 
industry. 

Following an accident involving 
any certified aircraft, the Safety 
Board goes into action. It makes a 
painstaking investigation, during 
which it uses its own trained engi- 
neers as well as outside experts, 
makes a recommendation so that simi- 
lar accidents may not happen again, 
and publishes its findings. Nothing 
is overlooked, nothing is hushed up. 
Its accident analyses are undoubtedly 
the most thorough in the world. The 
Board is playing an important role in 

Air Line Pilots Association 

In the final analysis, it is the pilot 
who knows more than anyone else 
about the operation of his airplane. 
He and his co-pilot are aloft hour 
after hour, month after month, and 
year after year. These are the men 
who fly the lines, day and night, in all 
sorts of weather and over all the 
routes. It is they who give the real 
test to new propellers, radios, car- 
buretors, engines and airplanes. If 
the airlines of America have estab- 
(Turn to page 122) 
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THERE is about successful men this common charac- 
teristic: while rich in achievement, they feel a constant 
poverty of time.. .The week has too few days, the day 
too few hours to satisfy their urge for action. 

It is natural that such men should fly, because flying 
multiplies productive hours; and logical that they 
should choose the SPARTAN because they recognize, 
in this smart sleek aristocrat, the embodiment of 
all the features they seek in a private plane — a 
masterpiece of specialized engineering, fashioned 
by men who for 13 years have devoted all their 
skill and energies to the development and pro- 
duction of private planes. 

You see the evidence of specialization in every 
detail of the SPARTAN— in its speed and safety; in 
the trim grace of its lines and the luxury of its 
appointments; and most important, in its amazing 
maneuverability — eager response without tricky 
handling or treacherous controls. It's hard to realize 
that such on aristocrat is actually the lowest-priced 
all metal plane in its classl 

Successful men, sportsmen and executives, will be 
interested in details of the SPARTAN. We shall be 
happy to forward them on request . . . SPARTAN 
AIRCRAFT COMPANY, TULSA, OKLAHOMA, U. S. A. 



SPARTAN 

★ • * 

Executive 




IRVIN AIR CHUTES ARE DOMINANT 

in the leading aeronautical schools of 
America and are preferred for use in the 
Civil Aeronautics Train- 
ing Program. Descrip- 
tive literature and fund- 
amental facts sent to 
school executives on re- 

Our Engineers are 



IRVING AIR CHUTE CO., Inc. 

1670 JEFFERSON AVE.. BUFFALO, N.Y. 

Factories at: Buffalo. N. Y. : Glendale. Calif.: Fort Erie, Canada; 
Lelcbwortb. England: Bucharest. Rumania: Stockholm. Sweden 
and other countries. 
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. . . . LOOK TO THE 
EUROPEAN MARKET 

If you seek co develop the British or 
European markets why not contact with 
a firm of British integrity, who are in 
a position to take up the manufacturing 
rights, in that country, of Aircraft 
essentials or engines ? 


A FIRM OF BRITISH INTEGRITY 

WALSALL AIRPORT AND DUDLEY 
ENGLAND. 




( Continued from page 119 ) 
lished a new high in safety, they are 
the men who deserve greatest credit. 

Through their own association they 
have made innumerable suggestions 
that have improved safety. Their sug- 
gestions go to their Association office 
in Chicago, where they are inturn 
passed over to CAA. The Association 
has done much for its members, and 
was largely responsible for the 
establishment of the Air Safety Board 
in its present independent set-up. 


There is hardly an item on today’s 
transports that has not been im- 
proved in the past few years because 
of joint cooperation between airlines 
and manufacturers. The ships them- 
selves are built around airline speci- 
fications. Engines, instruments, radios, 
fire-fighting equipment, and so on 
down the list — all are better because 
of what manufacturers and airlines 


have maintained phenomenal safety 
achievements. But now they are part 
of a nation-wide system that is bigger 
than just their own operations. As a 
result there is a new morale — a new 
determination to do a good job. Oper- 
ators and mechanics who have always 
done a careful job, are now double and 
triple-checking their maintenance. 

A point not to be overlooked is that 
only the safe operator with a splendid 
record will be eligible for students 
next Fall. Men who have sweated 
over their monthly reports for the 
government, who have been willing to 
take a chance on making money this 
year, hope that maybe the financial 
returns will be a little more later on 
when they will have both first and 
second year students and when the 
C.A.A. will have had a chance to check 
the financial statements of the oper- 



Operators are sometimes referred to 
as “business men." For many opera- 
tors this is merely a polite gesture. 
They have many fine qualities — hearts 
of gold, generosity beyond compare 
an amazing knowledge of airplanes 
and engines, and flying skill that is 
superb. But they are not business 
men. They keep their money in a 
sock and if there is anything left at 


have jointly done to put out a better, 
safer product. 

Every progressive maker of airline 
equipment has men who spend their 
time at airline bases, with pilots, dis- 
patchers, communications engineers 
as well as in the offices of the purchas- 
ing agent. Manufacturers have been 
prompt to make improvements sug- 
gested by the lines. As a result, 
American transports and their equip- 

The future for air transportation in 
this country is a brilliant one. From 
less than 500,000 passengers carried 
during the twelve months of 1934, the 
number has grown year by year until 
during the twelve months ending 
March 26, it had reached over 
2,000,000— or some four times the 
1934 figure. The curve is still rising 
sharply, and with their admirable 
operating record, the domestic air- 
lines should continue to prosper. 


the end of the month they figure they 
have made a profit. The hows and 
the wherefores of the business are a 
complete mystery. 

Now for the first time they are 
being forced to conduct their affairs 
on a business-like basis. Before they 
may collect their money from the 
government, they must fill out Form 
530 — Operator's Monthly Cost Sum- 
mary. Operators may perspire night 
after night — grumble, curse, and even 
hire a bookkeeper to do the adding 
and subtracting, but when the form is 
finally filled in line by line they have 
an accurate financial statement of how 
things are going. For many of them, 
this knowledge alone will have been 
worth the price of admission. 

It must be admitted, however, that 
the operator who has been in business 
year after year at a profit has not 
shown this lack of business training. 
There are operators who have always 
had accountants handle their books 
and who knew to a penny where the 
profit came from. But even some of 
these men are now using Form 530 to 
figure costs on all their airplanes, 
civilian training and others, which 
shows they must like it. 

The C.A.A. flight training program 
has brought a number of other bene- 
fits. Insurance rates are down to new 
lows. The fact that more airplanes 


are being used than ever before, and 
that operators are on their mettle to 
do a good job, has cut Public Liability 
and Property damage insurance from 
$258.80 to $127.50 per aircraft for the 
$50,000-$100,000 public liability and 
$5,000 property damage. Accident 
insurance is down from $20 to $14 
per $3,000. Workmen’s Compensation 
rates for instructors are cut in half. 
All this means that the hard-headed 
insurance companies feel that C.A.A. 
has made a real contribution to safety. 

Airports are better. To qualify for 
the program, some fields had to be en- 
larged, runways were lengthened and 
improved, obstructions were removed. 

Flight instruction is definitely better. 
As one old-timer put it: “C.A.A. has 
taught us how to teach.” Instruction 
methods begin at the beginning and 
follow a set pattern. Nothing is 
skipped or hurried over. Every step 
comes at the proper time. Instructors 
were all re-rated and some had to do 
considerable brushing up. 

Airplanes are also better. The move 
from 40 to 50 hp. engines is definitely 
a result of C.A.A. influence. Main- 
tenance is improved, as has been em- 
phasized above. 

Greatest cash benefit thus far has 
undoubtedly gone to the light plane 
manufacturers who have sold the ships 
being used. As the students, both col- 
lege and non-college, finish their train- 
ing, many will want to buy their own 
airplanes. Sales to this group will 
continue for several years and the 
entire training program will stimulate 
private flying and will have a snow- 
balling effect on sales. Operators will 
cash in too, as many of them are dis- 
tributors or dealers. 

Complaints from the operators seem 
to boil down to these: the volume of 
paper work is too large and could be 
reduced in several places. Some of 
the forms seem to have been devised 
by men who never had practical oper- 
ating experience. Choice of students 
might be better in some instances, as 
boys with poor attitudes appear to 
have been coaxed into the program. 
Instructors’ recommendations do not 
carry enough weight. A boy with 
poor coordination, for example, who if 
on his own would need 60 hours of 
instruction, must be finished in the 
usual 35 or else the operator loses 
money or reputation. Pay to instruct- 
ors under the existing financial set-up 
cannot be enough. 

“Squawks or no squawks," said one 
operator, "I'm all for the program. 
Every operator I’ve talked with is 
working like a dog to make a good 
record. We all want to be in on it 


Keeping Them Aloft 

( Continued from page 43) 


AVIATION 


aj ad 'Tc’O / 




Cufwt i4hcWf Cetpotaticn 

P<ytt Ce&tconxineiu D Co€u*rt6ud, Ohi& 



to each other and 


to Aviation’s 
matchless engines! 

The engineering excellence, the production 
precision, that go into the modern aircraft 
engine, deserve ignition of comparable 
caliber. Scintilla Aircraft Magnetos, Spark 
Plugs, Radio Shielding and Ignition 
Switches, virtually hand-built to standards 
of quality as high as the most modem meth- 
ods can lift them, admirably match the great 
engines in which they serve. Ignition by 
Scintilla has become a reliable identifying 
mark of the finest aircraft engines, whether 
they be 40 horsepower or two thousand. 
SCINTILLA MAGNETO DIVISION 

BENDIX AVIATION CORPORATION 


BENDIX- SCINTILLA 
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Cabin Superchargers 

( Continued from page 47) 


tween cruising and take-off conditions. 
The widest range of speed at the pres- 
ent time seems to be 1,600 r.p.m. for 
cruising and 2,600 r.p.m. for takeoff, 
with other designs having the same 
take-off speeds and cruising speeds 
ranging up to 2,000 r.p.m. This 
places the centrifugal supercharger at 
some disadvantage, as the pressure 
ratio necessary to maintain the desired 
altitude in the cabin depends upon the 
square of the impeller tip speed, and 
this speed must be maintained at cruis- 
ing r.p.m. Under take-off conditions 
and single-engine operation, the pres- 
sure is very much higher than neces- 
sary, due to the increase in r.p.m. and, 
in spite of throttling the inlet to 
maintain the desired cabin pressure, 
may involve large power losses and 
high temperatures. To a certain ex- 
tent this objection can be overcome by 
the use of a clutch, as the cabin su- 
percharger does not need to be operated 
at sea level or at altitudes where 
take-off occurs. The centrifugal su- 
percharger can be completely disen- 
gaged from the main engine until an 
altitude is reached where pressure is 
required. At this point the design of 
the supercharger will again be based 

permissible for the pilot to throttle his 
main engine to the lowest possible 
speed before engaging the super- 
charger, a simple type of automotive 
clutch can be provided. However, if 
it is necessary to engage the super- 
charger without disturbing engine op- 
eration and at the ordinary cruising 
speed of the engine, it will undoubt- 
edly be necessary to provide centrif- 
ugal clutches, which require from one 
to three seconds to bring the drive 
shaft up to the normal operating speed. 
Such clutches have already been de- 
veloped and tested in experimental 
two-speed and two-stage supercharg- 
ers and operate extremely well. They 
are more complicated and expensive 
than the ordinary automotive type of 
clutch, and will increase both the 
weight, bulk and cost of a cabin su- 
percharger requiring their use. A 
Roots blower practically eliminates the 
necessity for a clutch, for if the 
total volume of air is by-passed, the 
load on the supercharger is only a 
small portion of the total load and 
represents friction plus the power nec- 
essary to move the displaced volume 
of air from one side of the blower to 


the other. This characteristic may 
become quite important for certain 
types of operation. 

The weight of a cabin supercharger 
depends upon the type, pressure head, 
capacity, whether or not clutches are 
used, and what accessories and drive, 
if any, are used in connection with the 
supercharger. A simple single-stage 
centrifugal supercharger having a 
compression ratio of 1.4: 1 and deliv- 
ering 200 to 300 cu.ft. per min. of 
free air weighs about 35 lbs. without 
drive shaft or coupling. From this 
value, weights will range up to about 
85 lbs. for a 2 stage centrifugal super- 
charger with an overall compression 
ratio of 2 : 1 and a capacity of from 
200 to 300 cu.ft per min. complete 
with drive shaft and universal joints, 
clutch, torsional vibration dampener, 
self contained oil system, and integral 
automatic regulator. A simple Roots 
blower having an air capacity of 50 
cu.ft. per min. weighs about 12 lbs. : 
sizes capable of delivering 200 to 300 
cu.ft. per min. at ordinary cabin pres- 
sures will weigh from 50 to 70 lb. 
without drive shafts or couplings. 
These weights are all based on the use 
of heat-treated aluminum alloy cast- 
ings, which have proved more prac- 
tical for this purpose than any of the 
magnesium alloys. 

Lubrication is an important prob- 
lem, particularly on centrifugal super- 
chargers, where oil vapor must be kept 
from mixing with the air delivered 
to the cabin. 

A large percentage of the engine 
manufacturers prohibit the return of 
oil from an accessory to the engine 
tank or crankcase, making it practically 
mandatory for cabin superchargers to 
have their own oil supply and pump. 
In a centrifugal supercharger a self 
contained oil tank holding about 1 gal. 
of oil may be used, with an oil pump 
for supplying the necessary pressure. 
All lines can be drilled or cored in the 
castings, and the pressure oil can also 
operate an integral supercharger regu- 
lator so that no external oil lines or 
fittings are required. The gears and 
bearings of a Roots blower are ordi- 
narily lubricated with a heavy oil such 
as 600 W, which will last from 50 to 
100 hours of operation without inspec- 
tion or changing. 

Basic air controls for the cabin are 
essentially a means for maintaining 
the desired pressure, means for con- 
trolling the mass flow of air to the 
cabin, a differential pressure valve 
opening to the outside atmosphere, 
which will limit the differential pres- 
sure between the inside of the cabin 
and the outside air, and an inwardly 
opening valve which will prevent 
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higher pressure outside the cabin than 

Various systems have been proposed 
for the control of the supercharged 
cabin. The simplest of all is an open- 
ing in the cabin wall capable of pass- 
ing a certain number of cubic feet of 
air per minute at a definite pressure 
difference, and a control on the cabin 
supercharger which by throttling or 
by-passing the air maintains a constant 
cabin pressure. Many comments have 
been made regarding the desirability 
of a uniform air flow to the cabin. 
The writer believes that cabin controls 
will be largely simplified if the mini- 
mum flow is specified and a reason- 
ably large amount of excess air flow 
permitted. This will not involve a 
question of additional heat as the com- 
pressed air is ordinarily above the 
temperature of the air in the cabin. 
By throttling the inlet of a centrifugal 
supercharger to maintain cabin pres- 
sure, and providing a discharge valve 
from the cabin, with an opening which 
varies with outside barometric pres- 
sure, practically a constant air flow 
can be maintained. It is also prac- 
tical to place a venturi in the air line 
between the supercharger and the 
cabin and use the pressure differential 
across the venturi as a means for 
measuring and automatically control- 
ling (by means of a supercharger 
regulator) the air flow into the cabin. 
By making slight modifications to a 
standard supercharger regulator (such 
as are used by the Army to control 
the output of turbo superchargers, or 
on the power control of P & W en- 
gines) a completely automatic control 
is possible, both for cabin pressure and 
for mass flow to the cabin. The other 
valves are inherently automatic and re- 
quire no manual attention. In a posi- 
tive displacement pump such as a 
Roots blower, running at a constant 
speed for any given set of conditions, 
the pressure may be maintained by by- 
passing excess air from the blower. 
The blower capacity is such that at 
rated altitude it gives both the desired 
cabin pressure and the desired air flow. 
At lower altitudes, as the inlet air den- 
sity increases, the amount of air by- 
passed also increases, so that a sub- 
stantially constant mass flow can be 
maintained by a single regulating 
valve. In addition, the discharge from 
the by-pass can be carried to the 
cabin for ventilation at low altitudes 
and a single supercharger regulator 
can be used to control both ventilation 
to the cabin and cabin pressure at all 
operating altitudes. If wider changes 
in air flow may be permitted, the 
entire output of a Roots blower may 
be piped directly into the cabin. 
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other Data you want .... for the United States alone or 
for 129 other Countries and Territories ... on Manufac- 
turers of Aircraft, Equipment, Materials or Supplies; 
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A comprehensive vocabulary of aviation terms, in five languages — 
English, French, German, Italian and Spanish. 

Sectionalized and Thumb-Indexed Size, 6} x 9! inches 

Heavily Cloth Bound Price, $7.50 per copy 


Date 

; McGRAW-HILL PUBLISHING CO., INC., 

! 330 West 42nd Street, New York, N. Y. 

• Gentlemen: You may mail us copies of the 1939 

; INTERAVIA ABC io the following addresses, and bill us 
; at the rate of S7.50 per copy. 

! (Company) 

■ (Address) 




(Signed) 
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B*A*30 

B*A*30 airplane wing cloth, 
famous for its uniformity, is lighter, 
stronger and more closely woven 





/htHcuncittg the AO PA 


GOLDEN WINGS Content 


OPEN TO ANYONE; 1 18 YEARS OF AGE OR OVER, 
RESIDING IN CONTINENTAL UNITED STATES 



The Contestant Obtaining the Largest Number of New 
Student Pilots Between May 1st and July 15th Will 

AN AERONCA- 
CHIEF 6 5-L 


CONTEST STARTS MAY 1st 
COSTS NOTHING TO ENTER! 


15 BIG AWARDS 

7 FIRST PRIZE 
AERONCA CHIEF 65 
7 SECOND PRIZES 

(One to each C.A.A. Region) 

CHRONOGRAPH 
7 THIRD PRIZES 

(One to each C.A.A. Region) 

FLYING JACKET 


Here’s a chance to win a brand new Lycoming Powered 
AERONCA CHIEF 6?! You don’t have to be a pilot 
nor own an aircraft to be eb'gible. In fact, you need 
never have been up in a plane! This contest is open to 
all * (except those who are engaged in instructing, solicit- 
ing, or organizing flight activity); and it costs absolutely 
nothing to enter. There are no strings or catches to it . . . 
nothing to buy. Just follow the simple AOPA Golden 
Wings Contest rules in obtaining new student pilots be- 
tween May 1st and July 15th! 

Don't delay! Remember, the AOPA Golden Wings Con- 
test starts May 1st — closes July 15th! The sooner you 
start, the better your chance of winning that grand 
AERONCA CHIEF 65! Write today for official rules. 


AIRCRAFT OWNERS AND PILOTS ASSOCIATION 
AOPA Golden Wings Contest 

Transportation Building - Chicago, Illinois 




Precisioned 

PISTONS 

Modern equip- 
ment, thorough 
knowledge of the job 
to be done, and men 
well experienced in 
piston machining, 
assure unsurpassed 
quality and precision 
in every Ray Day 
aircraft piston. 

RAY DAY PISTON CORPORATION 

All types of Aluminum Alloy Castings of Aircraft 
Quality made to Government specifications. 

West Warren at Walton • Detroit, Michigan 


If it's Ray Day it's Giade A 




We II save y< 

AIRCRAFT and ENGINE PARTS 


Save money in 
your own plant 


AIRCRAFT CORPORATION 



Learn Aeronautical Drafting and Design 
in New York at Stewart Tech 






The above illustrated component of a small engine 
(note size by comparison with pencil at base) is ma- 
chined bv Govro-Nelson with the same precision and 
care as a large 2000 H.P. engine. Whenever you need 
precision machining or delicate experimental work, 
call on Govro-Nelson. 

THE 

Govro-nelson 

COMPANY 

1931 Antoinette Detroit, Mich. 



FLYING COMFORT AND SAFETY 


The safety of ship and passengers depends 
largely on the keen and tireless vision of the 
pilot. That's why so many have adopted Ray- 
Ban. For Ray-Ban is the glass that eliminates 
excess light and glare, transmits light rays 
useful for seeing, io attractive frame styles to 
choose from, $4.75 to $12.50. Write for 
__ literature. 

■ Ray-Ban lenses are 
31 scripllon through rey- 

BAUSCH & LOMB 



! CLASSIFIED ADVERTISING 


Aviations 


Market 


Place 


advertising 



USED PLANES FOR SALE 

fcaa 

if ^ssaasis 












AVIATION'S MARKET PLACE 



AVIATION'S MARKET PLACE 







AVIATION’S MARKET PLACE 


Where To Buy 

(SUPPLEMENT) 

New Equipment — Accessories — Materials — Supplies — Services 
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P H E N I X 

AIRPLANE DOPES 
CLEAR and PIGMENTED 
PHENIX AIRCRAFT PRODUCTS CO. 
5565 Main St. Willi.rn.vill., N. Y. 



^ s T“r f x 

»>TITANINE> 


TITANINE INC. UNION, N. J. 



^American Flea Ship 


Find what you are looking for? If this or other 
advertising in this issue does not supply the informa- 
tion wanted, of products or service, write 
Departmental Staff - AVIATION - 330 W. 42 St., N. Y. 


Aviation Schools 

Aeronautical Engineering — Ground — Mechanics 
Flying — Instrument 


iVoit- is the Time! 

STUDY AVIATION UNDER 


BENDIX AIRPORT 


Free Membership in Flying Club 


INSTRUMENT FLYING 

where airline pilots fly 
Sundorph Aeronautical Corp. 


AVIATION 





_ Learn 

IRPLANE DESIGNING 

Isfggs 


AVIATION'S MARKET PLACE 


Aviation Schools 

Aeronautical Engineering — Ground — Mechanics 
Flying — Instrument 


^ • • COUNTLESS 
OPPORTUNITIES FOR 
YOUNG MEN IN AVIATION 

The industry needs trained men, and the demand is 
far in excess of the supply. Practical preparation 
will give you first consideration in this rapidly grow- 
ing field. 

By obtaining the proper foundation for your future 
career at Luscombe, you are assured of the logical 
advancement that comes as a result of thorough 
and modern preparation. 

Write for Details Immediately 



Over 90 % of Our Graduates Placed 


NEXT CLASS STARTS JULY 5 


^LUSGljTB^ 7 

SCHOOL OF AERONAUTICS 



WEST TRENTON, N. J. 


We invite every young man 
terested in aviation to visit 
school to inspect our facilities 
and equipment before they enroll. 
Write for catalogue stating your 








IDYLL... 

come true 


Place yourself in lliis picture— with your own 
plane, not hanger-bound at some distant air- 
port but as close to band as your canoe, ready 
at a moment's notice to take you skyward. 
Equipped with sturdy, light-weight Edo Floats, 
any good plane, large or small, spells a perfect 
summer to the man — or girl— who likes to fly. 
With a door-step start, and all the waterways 
for a landing place, seaplane owners fly point- 
to-point, with freedom and pleasure. More and 
more, private flyers are discovering — and en- 
joying — the unique advantages of water flying. 
For interesting facts, write Edo Aircraft Corp., 
402 Second Street, College Point, L. I., N. Y. 


EDO FLOATS 




AIRCRAFT CABLE 


PACKARD ELECTRIC DIVISION 


The I.C. S. student 
stands out in the 


AVIATION 

WORLD! 


for starting- 
lighting — ignition 

Packard Aircraft Cable is widely used as 
original equipment by manufacturers of 
airplanes and aviation engines. Leading 
airlines and repair bases specify Packard 
Aircraft Cable for starting, lighting and 
ignition system replacements. Special 
types and sizes of cable are manufac- 
tured by Packard to meet nearly every 
aircraft requirement. You can get the 
particular cable you need from the com- 
plete Packard Aircraft Cable line. 
Packard Aircraft Cable is obtainable 
from leading automotive jobbers and 
aircraft parts suppliers. 


AVIATION 




New Adel 4- way Hydraulic Valve 

Measures only 3"x2.25"xl" 
—weighs only 12 ounces ! 

A midget in size-a giant in perform- 
ance . . . that's the story of Adel's 
new 4- way hydraulic valve! The 
unique design and operation of its 
dual poppet valves reduces pres- 
sure losses to values hitherto unap- 
proached by equipment several 
times the size. All surging and 
tendency to surge is completely 
eliminated. 

As with all Adel equipment, care- 
ful selection of materials plays an 
important part in the reliability of 
the units. No castings are employed. 
The main body is fabricated from 
dural bar stock. Valves and actuat- 
ing cam are Chapmanized for maxi- 
mum life and minimum friction 


such as bomb doors and armament 
equipment an almost unlimited 
overtravel is possible in addition to 
the 30° normally required. All parts 
accessible without breaking lines. 
Complete dissassembly and re- 
assembly for inspection or service 
in five minutes without the use of 
special tools. 

Available in three sizes: No. 9001 
for capacities to 5 gal. per minute; 
No. 9002 to 10 gal. per minute and 
No. 9003 to 15 gal. per minute. Oper- 
ating or "handle" load for the Adel 
9001 valve is only 15 in. lbs. at an 
operating pressure of 1,000 lbs. per 


sq. in. Design pressure of all units 
4,250 lbs. per sq. in. Higher design 
and operating pressures are avail- 
able at slight extra cost. 

Best news of all: the basic design 
simplicity of the new Adel valve is 
such that its initial cost has been 
reduced far below that of heavier 
equipment of inferior operating 
characteristics and higher installa- 

Airmail us today for complete in- 
formation. Inquiries also invited on 
Adel anti-icing pumps, Adel line 
support clips and "Adelite," our 
popular synthetic rubber material. 


For operation of auxiliary devices 


V V 



Synthetic Rribbw 

may solve your problem 


loday, progress in avial 
being made by men who 
men whose minds are ope 
alert and eager for new i 
materials. 

One of the newest materials which is fast 
proving its value in aviation is Synthetic 
Rubber. In many mechanical applications, 
aeronautical engineers are discovering that they 
can improve construction and performance 
with this remarkable new product. 

Have you a problem? Synthetic Rubber 
may solve it. Let us help you find out. We 

For every day aircraft manufacturers call 
upon our research and production staffs to 
tackle questions like yours. The development 
of Synthetic Rubber diaphragms for better 


carburetion— giving assured uniformity and 
greater cleanliness— is only one of their many 
contributions to aviation progress. 

Our proven record, careful supervision and 
guarded methods have earned the confidence 
of leading concerns, large and small. The 
experience and resources of our technical staff 
are at your service. How can we help you ? 


ideas, methods i 


SYNTHETIC RUBBER DIVISION 








Series 41 Direct Cranking Elec- 
tric and Inertia Starter, particu- 
larly suited for installation on all 
types of engines rated at approx- 
imately 1500 horsepower. The 
Eclipse line includes aircraft 
engine starters of all types 
—hand inertia, electric inertia, 
direct cranking electric, car- 
tridge and hand turning types. 




